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PREFACE. 



Most of the objects had in view in writing the 
present work have been incidentally mentioned in 
the Introductory Chapter. It may, however, be 
desiderable to enumerate concisely the chief points 
which have actuated the authors in penning the 
" Mineral Waters of Europe.'' 

The book is intended as a reliable work of reference 
in connection with the chief mineral waters, and also 
to give the character and locality of such other waters 
as are in use. 

In many of the books published upon the subject 
the analyses given do not represent the present com- 
position of the waters. They have been copied from 
work to work for years. Not only has every error 
been transmitted with the most religious fidelity, but, 
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in some cases, they are merely copies of interested 
puffs, carrying with them little or no weight. 

We have endeavoured to avoid these rocks a-head. 
In all the chief waters we have either re-examined the 
hottled waters ourselves, or have made use of recent 
analyses performed by analysts whose names were a 
guarantee. 

The new analyses are nearly one hundred in number, 
and represent work which has extended over a period 
of about three years. 

We frequently meet with a class of books dealing 
with the individual experience of an author applied 
to a certain district. They are generally readable, 
and often contain valuable information, but they can 
hardly be looked upon as works of reference; the 
restricted area of their explorations, in nine cases out of 
ten, is a cause of weakness. Excellent as guide-books 
to the district, they in no way fulfil the objects the 
writers of the present work contemplate in bringing 
it out. 

The Therapeutic Chapters, by Dr. Trosser James, 
have been penned after a practical knowledge obtained 
at the source of many of the most important waters. 
The analyses are from the waters supplied by export ; 
and a chapter has been added upon Artificial Mineral 
Waters, as being a subject intimately connected with 
the Natural Springs. 



The writer of this Preface must acknowledge 
his indebtedness to the following works : — Watt's 
" Dictionary of Chemistry,'' Dr. Candelle's " Manuel 
Pratique de Medecine Thermale," Dr. Madden's 
" Spas and their Uses," Dr. Oliver's " Mineral Waters 
of Harrogate,'' and numerous pamphlets. 

C. E. C. T. 
Dublin, May, 1883. 



My contribution to this little volume consists of the 
Chapters on the Therapeutical action and uses of the 
several Mineral Waters. These are Chapters 2, 4, 6, 
8, 10, 12, 14, and 1G. 

In writing them I have supplemented information 
acquired at the Spas by my experience of the use of 
the imported waters in London practice. In discussing 
the properties of the waters I have had before me 
Professor Tichborne's new analyses. 

P. J. 

3 Dean Street, Park Lane, 
May, 1883. 
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THE 

MINERAL WATERS OF EUROPE. 



INTRODUCTORY. 



So much has already been written on mineral waters and 
spas generally, that the following articles might seem super- 
fluous. But there is good raison d'Ure from at least 
three or four points of view. The extraordinary commer- 
cial aspect which the importation of mineral waters has 
assumed within the last ten to twenty years, and the ever- 
recurring claims for the patronage of the profession for new 
importations, renders it necessary to discover how far the 
so-called genuine spa waters represent the original springs. 
Most of the analyses produced are those which have been 
issued by the proprietors of the springs, some of them 
very old and specially selected, and out of date. Now it 
is well understood that all spring waters are subject to 
change as regards their chemical composition, and this is 
much more marked in those waters which are heavily 
loaded with salts. The loss of carbonic acid gas in the 
bottled condition will also bring about great changes in 
the general composition. The natural change which some- 
times takes place in the water at the fountain head is 
illustrated by the analyses of Hoffmann and Muspratt, in 
connection with the Harrogate waters, in which a marked 
alteration in a certain spring was evinced in a few years. 
Another reason for the re-examination of the most impor- 
tant of these mineral waters i3 the progress which the 

B 
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whole subject of water analysis has undergone within 
receDt years. The spectroscope has given us facilities for 
the qualitative estimation of rare elements not possessed 
by the chemists fifteen years ago. Thus the writer of the 
present article detected, for the first time, in 1868, by the 
aid of the spectroscope, considerable quantities of lithia in 
the Schwalheim waters, although these waters had been 
analysed by Liebig six years previously. Without advo- 
cating homceopithic doses, we must acknowledge that in 
a mineral water, particularly those that are drunk copi- 
ously, small doses may, and in many cases do, wonderfully 
modify the therapeutic action. 

Another point in the analyses of mineral waters seems 
to have been practically ignored. Many of these waters, 
particularly sulphuretted waters, are sometimes merely the 
result of decomposition attending the decay of organic 
matter. The result may, therefore, be a water which 
outside those constituents which give rise to its dignity 
as a mineral water, resembles sewage in its general character 
and properties. The writer has examined such a water, 
and found it was with considerable difficulty that the 
barrier erected by faith could be broken through. 

It must never be forgotten, however, in considering the 
composition of mineral waters, that as regards the arrange- 
ment of the elements by the chemist there is a great deal 
of theory. This is the chief reason that the more compli- 
cated spas cannot be imitated artificially. The chemist 
evaporates down a certain bulk of water, and we will say 
correctly estimates the relative amounts of acids and 
bases present, and then arranges them in his statement 
according to their known chemical affinities ; but so many 
changes have already taken place during the act of evapo- 
ration, that the arrangement he is authorised in mapping 



THERAPEUTICS OF MINERAL WATERS. 11 

out does not represent the true arrangement which pre- 
viously existed in the natural waters, more particularly as 
the loss of the gaseous products have materially changed the 
structure of the fixed salts. This is one of the difficulties 
which is always felt in water analyses, and never more so 
than in the examination of some of the complicated spa 
waters. In an interesting little book (now quite out of date) 
published in 1856 by the late Prof . Aldridge, called a " First 
Trip to the German Spas," the author falls into this error 
in supposing that such waters can be made artificially with 
impunity. No more difficult problem is really presented 
to the practical chemist. 

THE THERAPEUTICS OF MINERAL WATERS. 

It should be clearly understood at the outset that the 
therapeutical observations in these pages are to be applied 
chiefly, if not entirely, to the bottled waters as found in 
the market. The several hygienic agencies which are 
brought to bear on the patient who visits the springs, and 
exercise no little influence on his health, are therefore to 
be omitted from our consideration, and we are to direct 
attention only to the action of the waters when taken in 
the same manner as other articles of our materia niedica 
This can now be more satisfactorily done than heretofore 
in consequence of the new analyses here published. It is 
with these before us that the therapeutical notes are 
penned, and without discarding previous information, the 
indications afforded by considerable experience of the 
medicinal use of the waters will no doubt be modified by 
these new analyses, since they show us the composition of 
the waters at the time they are consumed. 



CHAPTER I. 

CHEMICAL CHARACTERS OP THE MINERAL WATERS, IN 
CLASSES. 

The classification of mineral waters is a subject that 
presents great difficulty, and has been treated in different 
ways. The alphabetical arrangement would perhaps get 
over all difficulties, but would hardly facilitate the 
inquiries of the medical man. Mineral waters often 
differ in their temperature when examined at their source. 
Thus we have all degrees, from the Malvern waters be- 
low the atmospheric temperature, to the boiling springs 
of Iceland — from the almost ice-cold waters of Silesia, 
to the hot Sprudel of Bohemia : attempts have been made 
to classify them from these degrees of temperature. Such 
a classification might amuse the crotchets of our an- 
cestors ; whilst of little use even to those who use the 
waters locally, it is utterly worthless for the purposes of 
these articles. 

Their general, or most marked chemical character ap- 
pears to us to present the most feasible method of classi- 
fying mineral waters. One well known work proposes to 
classify them on this principle : but suggests the rather 
crude division of sulphurous, chalybeate, and taline. 
We propose as the main or primary classes five, namely : 
1, saline or aperient ; 2, alkaline or antacid ; 3, ferru- 
ginous or chalybeate ; 4, sulphurous ; 5, potable or in 
different. 
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1. The saline or purgative waters mainly owe their 
medicinal virtues to the large quantities of magnesium, 
or sodium sulphate, as in the Hunyadi Janos, where these 
two salts occur in nearly equal proportions and in large 
quantities. When the magnesian sulphate and chloride 
occur in large proportions the waters generally are known 
on the Continent as bitter waters, as they owe their bitter- 
ness to the above-named salts. 

In the Kreuznach water of Prussia we have a saline 
water of another class in which, according to the pub- 
lished analysis, we have about 900 grains of salines to the 
gallon, and which is absolutely free from the presence of 
alkaline or magnesian sulphates. We are not justified in 
dividing such waters from the other saline waters, because 
if we exclude any special action of the other ingredients 
they still remain purgative waters, and very frequently 
are generally associated chlorides and sulphates ; perhaps 
we might further classify the saline water as "haloid 
saline/' sulphuric saline, or, when combined, as " sul- 
phuric-haloid saline." 

2. The alkaline waters generally owe their alkalinity to 
the carbonates or bi- carbonates of the alkaline earths 
conjointly with the potassic or sodic carbonates. The 
antacid properties are, of course, more marked with those 
waters which contain a sensible quantity of the alkaline 
carbonates, chiefly sodic and potassic bicarbonates ; whilst 
the lithium, and other alkaline earths, are specially indi- 
cated in urinary diseases. 

The term " alkaline acidulated springs " is sometimes 
used in connection with these waters'. We confess we 
hardly understand the term or the sense in which it is 
used, because, in many lists, it seems to be applied in- 
definitely, and just according to the caprice of the writer. 



14 CHEMICAL CHARACTERS 

We find in waters similarly constructed, some are so 
named, whilst others are not. Almost all these waters, 
from a geological necessity, must contain free carbonic 
acid gas, and, in a sense, are acidulated ; but the loss of 
the excess of that gas must result, probably, in au alkaline 
condition, but certainly in a neutral liquid. 

3. Ferruginous or chalybeate waters contain the iron, in 
three conditions, either as a ferrous or protocarbonate of 
iron, or as a basic or neutral sulphate. It is generally 
present in either of the two first conditions, and although 
the protocarbonate is considered the most useful and valu- 
able form, (it is certainly the one most pleasant to take), 
it is not so permanent a water for bottling. 

4. Sulphurated. — The iron in chalybeate or ferruginous 
waters is frequently the result, or at least is associated 
with the decomposition of organic matter ; and this 
remark also applies to the next class, which are called 
sulphurous waters (belter sulphurated waters). It has been 
the custom in days gone by (the dark days of science) to 
value a water which smells like rotten eggs according to 
the vileness of that smell. Now, it is self-evident that 
although its odour may in a degree be a measure of the 
quantity or presence of sulphur, if that sulphur is pro- 
duced from the reduction of mineralised sulphates by the 
decomposition of organic bodies, we must also take it as 
evidence of a very large proportion of matter in a most 
objectionable form. Sewage often smells strongly of 
sulphurated hydrogen, and we are bound to say, that 
unfortunately many of the so-called sulphur springs owe 
their sulphuretted hydrogen and alkaline sulphides to 
precisely the same cause. Such a water is simply 
poisonous, and the prolonged use of it must end in 
lamentable results. Fortunately Wanklyn'3 albuminoid 
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ammonia process presents an easy and certain mode of 
determining this point. But the process when applied to 
sulphuretted waters requires a little modification. In an 
ordinary water it is usual to distil off the free ammonia from 
a given quantity of water, and to estimate this free ammonia 
by Nessler's test ; the residual water is then distilled with 
an alkaline solution of permanganate of potassium which has 
previously been purified from ammonia. Any ammonia 
now found in this second distillate must proceed from the 
oxidisation of nitrogenous organic matter, the nitrogen in 
such a case coming off in the form of ammonia. But as 
the sulphuretted hydrogen would and does interfere with 
the reaction of the Nessler, we distil off in a flask the free 
ammonia, adding after the process has continued a short 
time, a few drops of a pure solution of peroxide of 
hydrogen. The free ammonia is thus lost, but is of no 
consequence to our experiment. In such waters free 
ammonia in reasonable quantities may be neglected. 

Any remaining products of sulphur are oxidised by the 
second part of the process into the perfectly stable 
sulphuric acid which no longer interferes with the reaction 
of Nessler's reagent. We generally add a given quantity 
of the water under examination when deprived of its free 
ammonia, and sulphuretted hydrogen to the action of a 
considerable excess of caustic soda (from sodium) and 
permanganate of potassium for some time in the cold ; and 
then distil and tritrate in the usual manner. Any ammonia 
now found in the distillate must proceed from nitrogenous 
organic matter present in the water, providing the 
chemicals employed are absolutely pure. 

The term usually applied to these waters is sulphurous. 
Now although used in medical and other works, and by 
the profession generally, it is evidently a term so mis- 
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applied that we shall confine ourselves in future to the 
term sulphurated. " Sulphurous " from every chemical 
analogy would convey the idea that the sulphur in these 
waters was present as sulphurous acid, or as the class of 
salts known as sulphites (M'' SO )— whilst it really 
exists as sulphides (M S). These sulphides in the pre- 
sence of water, or in their hydrated state give rise to the 
fcetid odour which is their chief characteristic. There 
are many modes in which we may suppose that these sul- 
phides are produced geologically, for instance, the direct 
combination by igneous action of calcium rocks with sul- 
phur, or sulphides, and the subsequent decomposition of 
the calcium sulphide by carbonate of sodium. Such a 
decomposition would be effected in the moist way 
if under pressure. The sulphur when in the assimilable 
form exists as sulphydrates of the alkalies and alkaline 
earths, which are easily decomposed, and give rise in such 
water to a fairly permanent smell of sulphuretted hydro- 
gen— 

2NaHS = Na 2 S + H 2 S 

Sulphydrate Sulphide Sulphydric 

of sodium. of sodium. acid. 

On boiling such a solution this decomposition is much 
more marked, and we ultimately get a perfect decompo- 
sition, so — 



Ka 2 S + H»0 = 


= 2NaHO 


+ H2S 


Sulphide Water. 


Hydrate 


Sulphuretted 


of sodium. 


of soda. 


hydrogen. 



The writer has in his previous researches proved that 
all salts in the mere act of solution are to a certain ex- 
tent dissociated, and this fact is the cause of all soluble 
sulphides when in solution giving off sulphuretted hydro- 
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gen, or their acidulous radical. As this becomes oxidised 
into the higher or prolythionic acid — combines it with 
the base and fresh proportions of sulphuretted hydrogen 
are set free as long as any sulphides are present. It is 
generally stated that when the sulphydric acid is chiefly 
combined with calcium it gives a more permanent sulphu- 
retted water, then when present as a sulphide of sodium ; 
ceteris paribus, we doubt if this is strictly correct. The 
sulphydrate of calcium will give a more strongly smelling 
water by virtue of its more ready decomposibility. 

We frequently find that sulphuretted waters of a true 
mineral origin have associated with their bases barium 
and calcium. This is the case in the Harrogate sulphur- 
etted waters — one of the best waters of its class. 

In fact it has been too much the fashion to run down 
the Home waters, and the Continental medical men are 
only too glad to make little of that which the professional 
men of this country seem to depreciate. This undesirable 
state of things has been induced, no doubt, by the very 
proper value which the medical man attaches to climatic 
influences and change of scene — items which should not, 
for a moment, be considered unimportant — but now that 
the bottling of mineral waters has become such a special 
trade, we see no just cause why English waters should not 
compete in this direction. The names of many foreign, 
but inferior waters, are well known in this country, and 
largely run after. 

Candell^, in his useful Manuel Pratique de Medecine 
Thermale, 1879, disposes of the English waters in about 
six lines. He says, L'Anghterre est un des pays les plus 
■pauvres en sources mddicinales. It will be part of our pro- 
gramme to dispell this illusion. His book is instructive 
as showing that even in the present day faith forms a. 
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very important factor in Mcdecine Thermale, as practised 
on the Continent. 

5. Potable Waters. — We have now to notice waters which 
are often spoken of in medical works as unimportant, that 
is, of indifferent waters, or waters in which the therapeutic 
action is not sufficiently pronounced to be used in the 
direct treatment of disease. Some of these waters may 
contain infinitesimal quantities of ingredients, which by 
their constant use might produce remedial effects ; but 
it is their use as potable waters, or for table drinking, that 
from our view renders this section of mineral waters 
most important. The great increase in the use of mineral 
waters in everyday life is desirable, providing we can 
insure that the water is perfectly free from organic im- 
purities, and providing that the mineral matters are suffi- 
ciently definite in character. 

The miueral salts in a table water should not, as a rule, 
much exceed 1,000 grains per gallon. When it exceeds 
this quantity it should not be indulged in too freely. All 
waters should be used judiciously, according to the idio- 
syncracy of the consumer, and the peculiarities of the 
water. The medical man is the proper person to deter- 
mine this point : another of the many reasons that the 
mineral water question should be put definitely before 
the profession. . 

The remarks made in connection with the presence of 
nitrogenous organic matter in sulphurated waters and 
chalybeate waters, apply with double force in the case ot 
these potable waters — waters which are drunk freely and 
constantly— and it is absolutely necessary that a water 
which becomes an inmate of our house should be like 
Ciesar/s wife, beyond suspicion. In the days of Liebi" 
and even in the early analyses of Fresenius, these points 
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were not sufficiently investigated, and it is our intention 
to re-investigate analyses of that period. In some waters 
we find that very full and careful analyses have lately been 
done by men of acknowledged celebrity. la such cases we 
will give the most recent and careful analyses, stating at 
the same time our authority. 

Directly we accept the desirability of using a mineral 
water in its potable sense, we must at once consider it 
simply as a food product, and, therefore, the nearer it re- 
sembles the mineral constitutents of the blood the more 
generally it may be relied upon. 

In a previous paragraph we cursorily referred to the 
composition of the blood by stating that if mineral waters 
were used constantly at the table their constituents should 
bear a certain relation to the ash of the blood. This fact 
has been made use of on more than one occasion amongst 
the numerous puffs and advertisements put forward by 
the proprietors of mineral waters, and although like every 
other theory or proposition of this kind, it is frequently 
carried to an absurd extent, an abnormal amount, or any 
abnormal ingredient would be no recommendation to the 
extensive use of a water for table purposes. Owing to 
the laws of exosmosis and endosmosis the salts in the blood 
never undergo any more than a very temporary change 
in mineral composition, but we can readily perceive that 
where a copious and constant inroad of fluids highly 
charged with easily diffusible salts takes place into the 
stomach — from physical laws alone a certain and un- 
necessary strain is put upon the animal economy, which 
must be objectionable. Chloride of sodium and the 
alkaline chlorides are the most diffusible of all salts, 
and therefore, from this reason may be considered in 
reasonable quantities not to be injurious. The alkaline 



20 CHEMISTRY OF CLASSES 

sulphates are not so diffusible, and this probably will 
account for their more energetic purgative properties. 

In the writers' opinion the chlorides of the alkaline 
earths should never amount to anything very considerable. 
In excessive quantities some writers on therapeutics are 
of opinion that these salts interfere with the digestive 
functions, but on chemical grounds alone we are dealing 
with bases which, presented in their more soluble con- 
dition, have a tendency to form more insoluble com- 
pounds, which may give rise to difficulties in the 
emunctory organs if used in a superabundant quantity 
over that necessary for bone deposition. The physicians 
may, however, see cases where such a condition might be 
desirable. In reference to the analogy desirable between 
waters for drinking purposes, and blood, we will briefly 
detail the composition of the fluid. According to 
Schmidt, 1,000 parts of man's blood contains 513 parts of 
moist corpuscle?, and 486-98 of serum, both rich in salts. 
The mineral matter of the corpuscles amounts to 81 - 2 per 
cent., whilst that of the serum is 85'5 per cent. The 
potassium salts seem to accumulate in the first, whilst 
in the serum the potassium and sodium salts seem about 
equally divided. According to the latest researches of 
A. Jarisch, 1877, the following are the normal mineral 
constituents of blood. The acidulous radicals are as 
follows : — 



Phosphoric (Pj O5 ) 


. 861 


Sulphuric (SO3 ) . 


. 11-44 


Chlorine (CI.) 


. 28-63 



The writer will add to this list fluorine, which he 
believes is always present, and must be considered a 
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normal constituent, just as it is of bone. The bases 
are : — 



Sodium (Na 2 0) 


. 26-06 


Potash (K 2 0) . 


. 22-92 


Lime(CaO) . 


. 1-24 


Magnesia (Mg 0) 


. 0-52 


Ferric Oxide (Fe2 O3 ) . 


. 7-03 



Lead and copper have been stated as being present in 
the blood, but they are simply accidental ingredients 
just as lithium which appears in the blood after a course 
of lithia water. 

"We now come to waters, which are special in their 
action from containing special ingredients in sufficient 
quantities to produce marked reactions. 

Arsenious acid is one of the ingredients which gives 
any special therapeutic qualities to mineral waters, more 
particularly as the dose is small. The mineral waters 
containing arsenic are, as a rule, even more energetic 
than a granular dose of arsenious acid per se would be. 
Some of these arsenical waters are said to contain 28 mm. 
per litre. Lithium has been found in an immense number 
of the alkaline;.waters, which previous to the introduction 
of the spectroscope had not been found to give any re- 
actions indicating the presence of that metal. We do not, 
however, mean by lithia waters such waters as these. 
Some of the lithia waters contain six to eight grains per 
pint, and exert very marked chemical reaction. Bromine 
and sodium are frequently found in mineral waters in 
considerable quantity. 



CHAPTER II. 

THERArECTICS OF THE CLASSES OF MINERAL WATERS 
MENTIONED IN THE LAST CHAPTER. 

It is considered desirable to append a few remarks on 
the remedial uses of mineral waters in classes before pro- 
ceeding to treat of individual springs. In so doing we 
shall follow the order adopted in the chemical division of 
this work. Inasmuch, however, as the imbibition of 
more or less liquid exercises no slight influence on the 
body, we are met by the preliminary consideration of the 
internal use of pure water. An adult will in health take 
an average quantity of nearly four pints of fluid a day ; 
some thirsty souls take much more and some do with less. 
A few make simple water their chief fluid ; others consume 
much milk ; a larger number take a considerable propor- 
tion of tea, coffee, cocoa, or other simple beverage ; too 
many almost exclude the simpler fluids by the amount of 
alcoholic liquors in which they indulge. In this last case, 
of course, the effect of the alcohol masks that of the fluid, 
but we must not forget that the amount of liquid drunk 
and the time at which it is taken exercise some influence. 
Of course, the amount of liquid received has to be counter- 
balanced by that removed, so that the skin, lungs, and kid- 
neys are called upon to get rid of the average four or five 
pounds of water a day, and of any excess that may be in- 
jested. As the water is taken into the system and is the 
vehicle for the removal of waste it may be regarded as in 
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some sense washing the tissues. It is commonly said that 
very little water passes directly through the pylorus into 
the intestines, but Kiiss is of a different opinion, and the 
writer of this chapter endorses his view — more especially 
when large quantities are taken. 

But the water thus required to maintain the balance of 
the system is only a small part of that which is always at 
work in the economy. The quantity daily poured with 
the secretions into the alimentary canal, and again re-ab- 
sorbed by the lymphatics and termini of the vena porta?, 
is variously estimated at 12 to 24 pounds. This water is 
the purveyor of various solids which are precipitated and 
left behind, and the solutions in question must contribute 
their share to the manufacture of the chyle. Water 
freely passes from the stomach into the vena porta? ; 
thence it goes through the liver, where it becomes charged 
with the products of that organ, and brings them again 
into the intestines where they are precipitated. Hence 
we may understand the repute of free water-drinking as a 
cholagogue, and as powerfully assisting the abdominal cir- 
culation. Apart then from its mechanical effect in the 
prim* viae, which varies with the quantity imbibed at a 
time, water may be regarded as the great diluent, solvent, 
and eliminant. It dilutes the contents of the stomach and 
intestines, and thus acts as an aperient. It also dilutes 
the whole mass of the circulating fluids ; but probably the 
blood is only influenced thus for a brief period, its specific 
gravity being maintained with tolerable uniformity. We 
have seen how it dilutes the bile and thus acts as a cho- 
lagogue. In the same way it is a diuretic and diaphoretic 
by dilution of the excretions of the kidney and skin, and 
the same may be said of its effect on all secretions. Add 
to its diluent its solvent powers, and we see why it is the 
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most valuable eliminant : dissolving various substances and 
increasing all the secretions by which they are removed it 
increases tissue changes, and thus loss of body-weight would 
ensue unless counteracted by the fresh arrival of aliment. 
It may thus increase appetite, and prove the best tonic ; 
but if appetite fail, or food cannot be obtained, it would 
hasten wasting. By removing waste tissues it is believed 
that it may thus affect morbid deposits, though this power 
is more frequently attributed to medicinal waters. 

The temperature at which water is drunk has a great 
influence. Absorption appears to take place at about the 
temperature of the blood, and to secure rapid removal from 
the stomach by absorption it should be taken at about that 
point, and in small quantities at a time. Cold water in small 
quantities stimulates the stomach and assists digestion. A 
full draught is apt to impede that function— in weakly 
people " lies heavy " for a long time, and the danger of drink- 
ing very large quantities when the body is hot and ex- 
hausted, is well known. A glass of cold water early in 
the morning is an excellent aperient, stimulating the 
peristaltic action by its temperature, and promoting the 
secretions in the way already described ; a draught rich 
in carbonic acid is still more effectual. Cold water may 
be given even when the temperature is high, and it does 
not give rise to discomfort. On the other hand warm 
water is more grateful in many painful affections of the 
abdominal organs ; it is better to increase the action of 
the skin, to promote other secretions, and possibly to stimu- 
late the absorption of morbid deposits ; as a cholagogue 
it is often efficient if taken regularly at bed time, or night 
and morning. In laryngitis and bronchitis the use of hot 
drinks is well known as a popular remedy. Warm bever- 
ages are also popularly regarded as more refreshing than 
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cold. Excess in drinking liquids either warm or cold 
gives rise to certain complaints well-known to medical 
men, but as this work is intended to be restricted to the 
bottled waters, it seems unnecessary to describe the evils 
that are sometimes produced at certain springs. 

We have next to consider the action of mineral waters. 
The effect of a glass of water containing a fixed amount of 
solid or gaseous substances might be supposed to be the 
same as a similar dose of the active ingredients. Usually 
more fluid is taken than in pharmaceutical preparations ; 
hence we have to do with the effect of the water as well 
as the medicine ; and with the variation induced in the 
latter by dilution. The former we have seen depends on 
the quantity drunk, the time at which it is taken, and its 
temperature. With regard to the latter, the effect of solids 
s perhaps better understood than that of gases. Some 
mineral waters are charged with large quantities of solids, 
for example, some of the stronger, bitter, saline, purging 
waters ; others contain an almost inappreciable quantity 
of mineral ingredients. These solids are absorbed with the 
water, and produce their usual medicinal effects, but it is 
to be remembered that dilution tends, as a rule, to increase 
that action. Thus a small dose of sulphate of magnesia or 
soda in a large quantity of water will prove as active a 
purgative as a large dose less diluted. Then, again, the 
frequency of repetition in many cases is an important 
question, for on this depends whether the ingredient be 
circulating in the system almost constantly, or only for a 
brief period. This depends in its turn on the rate of 
elimination and the frequency of the dose, a point which, 
in reference to mineral waters, has not been sufficiently 
attended to. The effect of the gases is less understood. 
Carbonic acid is an agreeable stimulant to the stomach, 

c 
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from which, however, most of it is speedily eructated, 
but some of it passes into the intestines and stimulates 
peristalsis. So marked is this effect that carbonated 
waters are advantageously substituted for salines in many 
cases in which the latter are still frequently prescribed. 
Constipation from torpor of the bowels is not amenable to 
the more irritating laxatives of saline waters, but may often 
be overcome by more simple remedies, such as the popular 
glass of cold water, fasting ; or the still more appropriate 
use of a highly carbonated, but not purgative, mineral water. 
Further, the carbonic acid gas has the power of holding 
other ingredients in solution, and making the dose more 
palatable. Of the effects of nitrogen, sometimes vaunted 
as an ingredient, nothing positive is known. Minute 
quantities of sulphuretted hydrogen are supposed to have 
a value as pronounced as the flavour of the water which 
contains this gas. Of other gases nothing need be said 
here. 

Coming, then, to the effects of the individual classes, 
we may briefly sum up their commonly reputed remedial 
value prior to a fresh investigation of their merits. 

1. Salines. — The so-called bitter or purging waters owe 
their aperient qualities to sulphate of magnesia and soda, 
the effects of which as medicines need not be described. 
In small repeated doses they can be made to induce an 
artificial diarrhcea ; in large ones they are more or les3 
cathartic. The more freely diluted the more active they 
usually are, and in this class of waters, therefore, we have 
highly diluted saline laxatives, modified in their action by 
She other ingredients and the temperature at which they 
are taken. These waters are highly prized as occasional 
or habitual aperients, and are regarded as specially useful 
in congestion of the portal system, and in the condition 
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termed plethora. Pullna water is rich in both sulphates ; 
Friedrichshall contains less, but has in addition a good 
deal of sodium chloride. Cheltenham is much weaker. 
We have also saline waters in which magnesium sulphate 
is absent, or nearly so, as in Leamington. In some of 
these we find carbonate of soda present, as in the highly 
prized waters of Carlsbad. Next come waters in which 
sodium chloride is the sole or chief ingredient. Some of 
the most celebrated springs, as Kreutznacb, Wiesbaden, 
Baden, Homburg, belong to this division. The action of 
these waters is solvent and alterative. The salt in the 
blood is temporarily increased ; it rapidly passes into the 
several secretions. Tissue metamorphosis is increased, 
the bowels rendered more active, and the kidneys notably 
stimulated. Absorption is thus promoted, but the belief 
in disappearance of tumours under its influence is mostly 
confined to the neighbourhood of the Spas, where these 
wonders are related. In gout some of these salt waters 
are very useful. In anaemia, hepatic disorders, and 
uterine maladies they are also in repute. In scrofula and 
chronic rheumatism those springs which also contain 
iodides and bromides are indicated. 

2. Alkaline Waters. — In this class we have the direct 
and the remote alkaline effect to consider. Their antacid 
value as soon as they enter the stomach will be in propor- 
tion to the alkali contained. In Vichy, the type 
of these waters, we possess a powerful remedy containing 
a considerable quantity of sodium carbonate. As soon as 
it is absorbed it will increase the alkalinity of the blood, 
and its effect is soon seen in diminishing the acidity of the 
urine, which fluid it may neutralise, and even render alka- 
line, if unduly pushed. This class of waters may there- 
fore be employed in acidity of the primse vice, in chronic 
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cutaneous affections, in some bronchial and pulmonary- 
disease.'', in calculi, diabetes, Bright's disease, gout and 
rheumatism, glandular enlargements, and functional 
uterine disorders. The indications are indeed too various 
to be discussed in a paragraph. Besides Vichy, already 
mentioned, Bilin and Vals are powerfully alkaline. Ems 
and Royat are much weaker. Mont Dore and Wildungen 
contain comparatively little soda, but the former boasts 
its small quantity of arsenic ; the latter its iron. 

3. Cluili/bcate Waters.— The medical use of iron is so 
everyday an occurrence that no wonder waters known to 
contain the metal should be popular. There is little doubt 
that iron may be assimilated, if taken in these waters, in 
cases in which it is scarcely tolerated in the most refined 
pharmaceutical productions. When it occurs as carbonate 
it is most palatable, and often most effectual. Iron is often 
present in other classes of water affording useful combina- 
tions. Spa is the most popular spring of the kind, and very 
accessible. Schwalbach contains much gas, and is there- 
fore good for bottling. Tunbridge has but little gas, but 
deserves its popularity as a simple chalybeate. 

4. Sulphurated Waters. — From what has been stated in the 
chemical division of this work, readers will be prepared 
to doubt whether the repute of these waters ought to be 
attributed so much to their sulphur compounds, and from 
the remarks made on waters in general, the other influ- 
ences may obtain more notice than usual. Many of the 
most famous sulphurated waters are little else than in- 
different ones with a flavour of sulphuretted hydrogen. 
Eaux-Bonnes and other Pyrenean springs, as well as Aix- 
les-Bains, may be thus described. It may be stated, 
however, that lately some writers have assigned remarkable 

herapeutic properties to sulphides in minute doses. Such 
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statements must be received with caution, and certainly 
are incapable of accounting for the clinical records of the 
chief sulphurous spas. Some of these are in repute for 
respiratory diseases, as Eaux-Bonnes. In digestive dis- 
orders Eaux Chaudes is regarded as more suitable, while 
Luchon is celebrated for skin affections ; and at Aix-la- 
Chapelle the claim is asserted for removal of poisons from, 
the system, whether syphilitic or metallic. No doubt all 
these waters stimulate the kidneys and skin. They are 
usually supposed to quicken the circulation, though some 
attribute to them an opposite effect. Whether in the 
diuresis induced the quantity of urea excreted is increased, 
is still in question. The bowels act more freely under 
their use, the dejections sometimes becoming blackened. 
Enlarged glands are reduced. Antenna may follow pro- 
longed use. These waters are most used in chronic rheu- 
matism, in scrofula, in diseases of joints, and in numerous 
skin diseases. They are employed in some chronic respi- 
ratory diseases, in functional uterine disorders, and to 
eliminate mercury, syphilis, &c., from the system. Some of 
the most popular springs have been named ; to these 
should be added Harrogate, which, although English, is 
one of the most powerful, and situated in a fine bracing 
country, to which a visit might often be more restorative 
than a Continental trip, if less fashionable. 

5. Table Waters. — Waters containing a minimum of 
solids, some of them much less than ordinary potable 
water, are usually called indifferent. As certain qualities 
are claimed for them it would be better to call them table 
waters, for this is their chief use in bottle, though many 
are largely used at their springs for bathing, especially the 
thermal ones. In the bottled waters the presence of car- 
bonic acid would seem to be the chief point, for this gas 
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renders them palatable, and we have seen that it may 
stimulate digestion. The marvellous qualities attributed 
to some of the ingredients met with in minute quantities — 
mere traces — serve to amuse the credulous ; and some- 
times the presence of these substances induces people to 
replace injurious fluids by these innocent waters. Those 
waters which contain a little lime and magnesia are some- 
times distinguished as earthy waters. Some are more 
related to saline, as they have enough sodium carbonate 
and chloride, to give them character. Others contain 
traces of iron, lithium, or other minerals. It is, however, 
chiefly as pure water, usually agreeably aerated, that we 
must regard them ; and the effects of drinking water 
and of carbonated water have already been considered. 
Buxton and Bath represent these waters in our own 
country. The water of the latter has lately been success- 
fully aerated. Malvern, and numerous " holy wells " that 
have lost their popularity, also furnish excellent table 
waters. France sends us the favourite St. Galmier, and 
Germany numerous specimens. 



CHAPTER III. 

CHEMISTRY OF THE P0RGATIVE WATERS. 

Friedrichshall. — Friedrichshall Saline Springs lie a little 
to the South of Heidelberg, on the road to Heilbronn, 
and situated in a district abounding in salt works and 
springs. This water is an old friend deservedly held in 
high estimation. The proprietors publish valuable tes- 
timonials from Liebig, Sir Henry Thompson, and others, 
but except in very special cases, it is not our intention 
to quote from the numerous puff3 published with mineral 
waters, but simply to relate our own personal experience 
and to confine ourselves as far as possible thereunto. It 
is curious to observe that this well-known water, when 
examined in the bottled condition, gives very different 
results from the published analysis. If we were seeking 
for an illustrative example of the necessity of a thorough 
examination of mineral waters, we could not have hit upon 
a better one. We do not mean to say for a moment that 
there is anything wrong about this water as bottled. It 
agrees in almost every respect with the analysis published 
by the proprietors as regards the quality of the ingre- 
dients, and also very fairly as regards the relative pro- 
portions ; but here the analogy ends, and we find the 
Friedrichshall water of commerce much stronger and 
centesmally richer in ingredients than the published 
analysis. This might at first sight seem unimportant, 
but when we find Sir Henry Thompson basing his remarks 
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upon the relative amount of grains of sulphate of soda 
and magnesia contained in a pound of this and other 
water to such a nicety that 30 grains of a salt determines 
the relative merits of two waters, it becomes a very 
striking discrepancy. His remarks are as follows : — 

The most powerful of this group is that of Pullna, which 
contains 154 grains, or nearly 2\ drachms, of sulphate of 
soda to the English pint, and nearly 2 drachms of sulphate 
of magnesia. Those quantities would give a tolerably effi- 
cient purge to anybody. But you must not give a pint of 
Pullna ; rive ounces would be a full dose. I do not like 
Pullna generally for our purpose, because it purges too 
freely, often gripes, and is very nauseous. Half a drachm 
of sulphate of soda and half a drachm of sulphate of mag- 
nesia in this form is too much for many people. I there- 
fore recommend Friedrichshall, which contains not a 
drachm of sulphate of soda in a pint, and little more than 
three-quarters of a drachm of sulphate of magnesia. Never- 
theless, you would not think of giving a pint ; eight or nine 
ounces make an efficient purge ; for many persons six or 
seven suffice. I think I may say that seven ounces is an 
ordinary average dose. If you take seven ounces of Fried- 
richshall water an hour before breakfast, and soon after a 
cup of hot tea or coffee, you will have a full, free action of 
the bowels ; perhaps two. That, you see, would be about 
twenty-rive grains of sulphate of soda and twenty grains of 
sulphate of magnesia, which, taken in any combination you 
like out of a druggist's drawer, would have no appreciable 
action ; you might be a little uncomfortable, perhaps, but 
there would be no action of the bowels. — (Sir Henry 
Thompson's Lecture on the Early History of Calculous 
Diseases. J 

How can we make this to agree with the fact that we 
find the Friedrichshall water contains i more salts than 
given in Liebig's original analysis 1 The imperial pint 
being 4 ounces more than the fluid pound, as given in 
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Liebig's, would give respectively 57i and 47 grains of 
sulphate of soda and sulphate of magnesia, or, as Sir 
H. Thompson says, nearly a drachm of sulphate of soda, 
and § of the magnesium purgative. 

The above remarks are evidently based upon the old 
analysis of Liebig, which we now give. 

Analysis by Lielicj, grains per -pound or 16 ounces fluid. 





Grains . 


Grains per pint 


Sulphate of soda 


.. 4651 


... 57i 


Sulphate of Magnesia 


.. 3955 


... 47" 


Chloride of sodium 


.. 61-10 




Bromide of magnesia 


.. 0-37 




Chloride of magnesia 


.. 30-25 




Sulphate of Lime ... 


.. 10-34 




Sulphate of potash ... 


1-52 




Carbonate of lime ... 


.. Oil 




Carbonate of magnesia 


.. 1'16 




Silica 


.. 033 






191-24 




Carbonic acid 


5'32 cubic inches 



Therefore, the total amount of solids in an imperial 
gallon of 10 pounds would be 1,912'4 grains. 

The following figu-es represent the result of our own 
analysis in grains per gallon : — 



Sulphate of soda 


715-35 


Sulphate of magnesia 


641-38 


Chloride of sodium 


997-22 


Bromide of magnesia 


2-75 


Chloride of magnesia 


501-14 


Sulphate of potash 


25-18 


Sulphate of Lime ... 


171-30 


Carbonate of magnesia with 




traces of lime 


2102 


Silica 


4-40 



Total solids per gallon 3079-74 
Carbonic acid not determined 



34 CHEMISTRY OF 

Skeleton Analysis of 10 Fluid Ounces, or Half-a-pint. 

Total Solids. Purgatives. Salts, &c. Antacids. 

192-4 84-7 95-3 13 

It is stated that Fried richshall water keeps well in 
the bottled condition, and a glance at its composition 
will show that this fact is very probable. A temperature 
of 50° to 60° Fah. is stated to be the proper temperature 
of this water. 

In concluding our remarks upon Friedrichshall water, 
we may state that, although strictly a purgative one, it 
contains just a sufficient quantity of magnesian carbonate 
to render it permanently alkaline, and it can hardly be 
classed as an aperient alkaline water. It is not alkaline 
to phenol-phthalein in the cold, but becomes perma- 
nently so on heating — its aperient character is ihe most 
marked. This water is remarkably free from organic 
impurities. 

Pullna Water. — This water is one of the oldest and 
best known of the purgative waters. It is almost ex- 
clusively consumed, we believe, in the bottled form, and, 
owing to its freedom from the carbonates of the alkaline 
earths, keeps well in that state. Pullna water must fluctuate 
very much as regards its composition, if we are to credit 
the^numerous analyses which have been published from 
time to time. Owing to it being a very well-known water, 
there are many extant. The total solids per imperial 
gallon are, according to different authorities, as follows : — 

Barruel (Advertisement of Proprietor) (a) ... 4340 grains. 

Strove ... ... ... ... 2483 „ 

Watt's " Dictionary of Chemistry " ...2293 „ 

Ficinus ... ... ... ... 2229 „ 

(a) " According to the minute analysis of Barruel, the Pullna 
Water contains, in 1 litre of water, the enormous quantity of 
62 grammes of salts. ' 
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The Pullna Water examined by us did not contain 
2,000 grains per gallon when thoroughly dried at a steam 
heat. 

It will be observed that the points in which the fol- 
lowing analysis differs from Struve's is the absence from 
his analysis of the nitrates and organic matter, points of 
considerable importance. His figures are those generally 
quoted in works upon mineral waters. Struve does not 
mention lithia as being present, and so far agrees with our 
examination ; but traces of that substance might occur 
from the earthen vessels in which this water is imported, 
or from some other accidental cause. 

It is stated in the Pullna advertisements that this water 
contains lithium ; if so, it must be in very minute quan- 
ities, as we failed to detect it even with the spectroscope. 
The composition is — 

Sulphate of magnesium ... ... 663'52 

Sulphate of sodium ... ... 881 '53 

Sulphate of potassium ... ... 35 - 10 

Sulphate of calcium ... ... 19'26 

Chloride of magnesium ... ... 126'13 

Carbonate of magnesium ... ... 54'80 

Carbonate of calcium ... ... 6'20 

Phosphate of calcium ... ... 0'04 

Silica . 2-03 

Organic matter (not determined) . . . O'OO 

Containing free ammonia "002 grains 

„ albuminoid „ - 003 ,, 

Nitrates — trace ... ... ••• O'O 

Total solids per gallon ... ... 178861 grs. 

Carbonic acid gas, not determined. 

The presence of the organic matter and nitric acid is, 
however, of much more importance. We do not admire 
Pullna Water, injspite of its wide fame, and we may con- 
gratulate the drinkers thereof, that owing to its strong pur- 
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gative properties, its dose is comparatively small. It has all 
the character of a water impregnated with surface drainage, 
not perhaps to an extent to render it unhealthy, but 
certainly substances which in a potable water would be 
considered out of place are found in this mineral water. 
Skeleton analysis of the half-pint (10 oz.). — 

Total Solids Purgatives Salines Antacids 

112 grs. ... 104* ... 35 ... 3"8 

This water is neutral in its reaction to phenol phthalein 
but becomes perfectly alkaline on heating, owing to de- 
composition induced in the magnesian salts. 

Euhuczy Buda (Ofen).— Eiikuczy is one of the most 
concentrated bitter purgative waters we have — mag- 
nesium and sodium sulphates being the most marked 
ingredients, yet this water presents some striking pecu- 
liarities. It contains a very considerable quantity of 
lithia. When examined with phenol-phthalein it pre- 
sents no alkaline reaction, but on warming, becomes 
permanently alkaline. It is also slightly chalybeate. It 
contains — 



Sulphate of magnesium 


... 1752-59 


Sulphate of sodium 


... 145796 


Sulphate of calcium .. 


... 467 32 


Sulphate of lithium 


10-49 


Sulphate of potassium 


4-69 


Sulphate of ammonium 


4-92 


Carbonate of sodium ... 


30-38 


Carbonate of calcium . . 


4900 


Carbonate of iron 


377 


Silica 


3-61 


Alumina 


1-89 


Chloride of sodium 


... 161-98 


Bromine 


051 


Fluorine, trace 




Total per gallon 


... 3949-11 grain 
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Skeleton Analysis of contents of Half-a-pint (10 ounces). 

Solids. Purgatives. Antacids. Salines. 

246 grains 200 grains 5' grains IO4- grains 

The fluorine and ammonia were first noticed by the 
waiter ; the latter is present in small quantities, and as 
this water gives no further ammonia on distillation with 
permanganate of potassium, it shows that it is perfectly 
free from nitrogenous organic matter. 

It is stated that Eakoczy is the most concentrated of 
all the purgative waters, and we have, so far, not met 
with one containing the same quantity of sodium and 
magnesium sulphates. How far this is desirable will, in 
a great measure, depend upon the case to which the water 
is applied, and must be determined by the physician. A 
peculiarity about this water (Rak6czy) is, that it is not 
only alkaline, but contains rather a considerable per- 
centage of lithia, which might make it an invaluable 
water in special cases. 

Kunyadi Jdnos. — Another spring now well-known, and 
probably more patronised of late years in this country than 
any other purgative water, comes also from the Buda dis- 
trict, and is somewhat similar in character to the previous 
water, although not quite so concentrated. It contains : — 

Sulphate of sodium ... ... 1579-57 

Sulphate of magnesium ... ... 1563-50 

Sulphate of potassium ... ... 7 - 16 

Chloride of sodium ... • ... 105-31 

Carbonate of calcium ... ... 60 '51 

Carbonate of sodium ... ••• 51 -52 

Carbonate of strontium ... ... 2 -00 

Silica 0-80 

Oxide of iron ... ... 1 Q.29 

Alumina ... ... ... J 

Free ammonia, trace ... ... _____ 

3370 66 
Free carbonic acid not determined. 
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This, like the previous water, is a highly concentrated 
one, containing a great preponderance of sodium and mag- 
nesium sulphates. It was examined for lithia, but that 
substance was not present. 

Skeleton Analysis of Ralf-a-pint (or 10 ounces) fluid 

grains :— 

Solids. Furgatives. SaUnes. Antacids. 

210i grs. 196i grs. 6£ grs. 7 grs. 

We have heard it stated that Hunyadi Junos is an arti- 
ficial product. It is just possible that this and the 
previous waters, from some idea that very strong purgatives 
are desirable, may have been strengthened, but, if so, it 
could only refer to the sulphate of magnesia and soda, as 
the great preponderance of these two salts lend countenance 
to such a view ; but even if such were the case, the waters 
carry with them undoubted evidence of being originally 
genuine waters. Phenol-phthalein shows no alkalinity when 
added to Hunyadi Janos but it becomes permanently 
alkaline [on heating. 

Marienbad Waters. 

In all the previous purgative waters which we have 
described, their activity might be said to be due equally 
to the magnesium and sodium salts. The honors were 
equally divided between Epsom and Glaubers' salts. 
But in the waters we are now about to consider we shall 
demonstrate that the activity rests chiefly upon one in- 
gredient. Such distinctions are well worth the careful 
consideration of our medical readers, and are point3 which 
hitherto have not received the nice discrimination which 
should be made in the use of mineral springs. 
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The Marienbad and Carlsbad waters are of this class and 
contain little or no sulphate of magnesium (some analyses 
give none). 

The former, although comparatively new, seem to rival 
their more ancient friends at Carlsbad. They are situated 
about twenty-five miles from Carlsbad, and belong to the 
interesting Abbey of Tepl. Owing mainly to the springs 
and their romantic situation, Marienbad has grown into 
an important town. The waters are Ambrosiusbrunnen, 
Waldquelle, Kreuzbrunnen, and Ferdinandsbrunnen. 
"We only give the analyses of the two last as they are 
those which are most frequently imported in the bottled 
form. The other two are not used as aperients. All the 
Marienbad waters contain traces of lithia and strontia, 
and are slightly chalybeate. 

Ferdinandsbrunnen. 

Sulphate of sodium ... ... 349'96 

Bicarbonate of sodium ... ... 141-44 

Carbonate of lithium ... ... 0-63 

Carbonate of calcium ... ... 75'49 

Carbonate of magnesium ... 69'53 

Carbonate of iron ... ... 3'87 

Carbonate of manganese ... 570 

Carbonate of strontium . . . 0'08 

Chloride of sodium ... ... 13'12 

Sulphate of potassium ... ... 5'27 

Phosphates of alumina, &c. . . . 0'31 

Silica ... ... ... 7 - 53 



67293 



Total 
Carbonic acid gas not determined. 

Skeleton analysis of half-a-pint (10 ounces fluid) : — 

Solids. Purgatives. Antacids. Salines. 

42 grains. 22 grains. 18£ grains. 1 grain. 
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This water gives no colouration with phenol phthalein 
in the cold, but becomes very faintly alkaline on heating. 
The Kreuzbrunner water hardly gives any indication of 
alkalinity with phenol-phthalein, even after prolonged 
boiling, and the slight alkaline condition induced thereby 
disappears on the water regaining its normal tempera- 
ture ; therefore, we may say that the water is almost 
practically a neutral water, it is not acted upon by treo- 
peoline. 

Kreu~hrunnen. 
Sulphate of sodium ... ... 32086 

Bicarbonate of sodium ... ... 114 - 30 

Carbonate of lithium ... ... 0'88 

Carbonate of calcium ... ... 30'20 

Carbonate of magnesium ... 20'60 

Carbonate of iron ... ... l - 38 

Carbonate of manganese ... 0'30 

Carbonate of strortium, trace 

Chloride of sodium ... .., 101'59 

Sulphate of potassium ... ... 2'44 

Phosphate of aluminium and iron P 57 
Silica ... ... ... 4-05 

Total solids ... ... 598-17 

Skeleton Analysis of 10 ounces fluid, \ an imperial pint. 
Solids. Purgatives. Antacids. Salines. 

37 grains. 20 grains. 14J grains. 6i grains. 



Carlsbad. 

The curious geological district of Carlsbad is situated 
in a valley in which the springs rise in all directions. 
Out of Iceland there are few specimens of hot water 
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spriDgs that can rival this curious phenomenon. 
Baedeker describes the Carlsbad springs as rising near 
the Tepel from beneath a very hard kind of rock, known 
as Sprudelschale or Sprudeldecke, and that wherever 
this crust or stone is broken through, boiling water and 
steam rush up with great violence. The greater part of 
the town is built upon this crust, under which, it is 
believed, that there exists a vast lake of boiling and 
seething water. This imaginary reservoir is called the 
Sprudelkessel (spring cauldron). The steam escapes 
thiough artificial apertures made in the rock, and these 
apertures require to be constantly cleaned out on account 
of the incrustation or rapid deposition (we presume) of 
car bonate of lime. If, says Baedeker, one of the orifices 
are closed, the steam and water rise with augmented 
force at the other orifices, and have even been known to 
foice a new passage for themselves to the imminent 
danger of the dwellers above. 

Some of the statements about this cauldron of boiling 
water are extraordinary and perfectly startling. Thus it 
is said that at the earthquake at Lisbon the Sprudel 
ceased to flow for three days. The two places are a long 
distance apart, and it was probably merely a coincidence. 
It is stated that all attempts to fathom the depths of this 
abyss have failed, and yet that the crust between it and 
the town is nowhere more than three feet, and in some 
places appearing to be only as many inches. We confess 
we should not like to reside at Carlsbad. Few waters 
have been more frequently analysed or much more 
written about than the Carlsbad Springs, yet, straDge to 
say , the presence of lithia up to this time has escaped 
observation. We find that it is present in all the springs ; 
at least, we have discovered it in the Sprudel, Schloss- 

D 
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brunnen, and Jluhlbrunnen (which were all the waters at 
our disposal), and therefore it is probable that as the springs 
proceed from one common reservoir, all the other minor 
ones would contain that earth. The presence of lithia 
is well markei, and amounts in the Sprudel to nearly- 
one grain per gallon. 

Sprudel. 





Graiiis. 


Sulphate of sodium 


... 19805 


Sulphate of potassium . . . 


4-23 


Chloride of sodium 


... 85-32 


Acid carbonate of sodium 


... 142-00 


Carbonate of calcium ... 


... 20 03 


Carbonate of magnesium 


351 


Carbonate of iron 


0-29 


Acid carbonate of lithium 


0-80 


AlumiDa 


1-54 


Silica 


8-00 



Total solids ... ... 46377 

The skeleton analysis of this water gives in the lialf-pint 
(10 fluid ounces). 

Total Solids. Purgatives. Antacids. Saline 

29 grains. 12| grains. 10^ grains. 5h grains. 

In the Carlsbad eprings we come upon the verge of 
another class of waters — a class in which the alkaline pro- 
perties become so marked as almost to throw them out of 
the same category as those we have previously described ; 
but still the purgative property remains the chief charac- 
teristic. The phenol phthalein give with these waters a 
strong alkaline reaction even in the cold or in their 
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normal condition. The presence of lithia is now noticed 
for the first time. 



Schlossbrunnen. 




Sulphate of sodium 


. 109-61 


Sulphate of potassium ... 


. 8170 


Chloride of sodium 


. 7996 


Acid carbonate of sodium 


. 87-23 


Carbonate of calcium ... 


21-45 


Carbonate of magnesium 


260 


Carbonate of iron 


4-90 


Acid carbonate of lithium 


0.40 


Alumina 


0-25 


Silica 


4-00 



Total solids per gallon 



39210 



The skeleton analysis of half-a-pint of this water 
practically varies very little qualitatively from the Sprudel 
each 10 fluid ounces contains : — 



Total Solids. 
24|- grains. 



Purgatives. 
6| grains. 



Antacids. 
7 '01 grains. 



Salines. 
10 grains. 



We now come to a class of purgative waters which, 
although they mainly owe their activity to one ingredient, 
yet differ from those just mentioned. Whereas the 
waters of the Marienbad and Carlsbad type owe their 
activity to Glauber's salts the following waters will be 
seen to owe it to the great preponderance of Epsom salts. 

bedlitz Water. — It would hardly do in a work upon 
mineral water to pass over the springs of Sedlitz in Sile- 
sia — yet from a commercial aspect they are of little 
account. So little is now known of this once celebrated 
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water that we were not able to get a sample, and, as it 
is very little used we did consider it necessary to send 
nearly to Dresden for it. Dr More Madden in his inte- 
resting book on the " Spas," perhaps explains the want 
of popularity of this water, when he says : " Sedlitz is a 
wretched looking place, hardly meriting the name of a 
village, and the wells whence the waters should be de- 
rived are a few shallow circular pits whose contents sel- 
dom find their way to this country. Instead of the cool- 
ing, agreeable draught used in England under that name, 
the true Sedlitz Wasser is a yellowish, somewhat oily- 
looking fluid, with a nauseous, intensely bitter taste." 

Sedlitz Wasser has no connection with our seidlitz 
pcwder except by name ; even the indefatigable 
Baedeker informs us of this " sedlitz gives its name to the 
now artificially prepared powders which, however, differ 
materially from them obtained by 'evaporating the mineral 
waters.'" The first seidlitz powders, however, were an 
imitation of what, in those days, was the most well- 
knowu mineral aperient spring in Europe, (a) 

If the following be correct, sedlitz water is a very strong 
one. Some of the other analyses, which are Dot so recent, 
give the total constituents as being higher. 



(a) Seidlitz powders probably came into vogue about sixty or 
seventy years ago. In the 5th Edition of " Paris Pharmacologia " 
we find thera mentioned as "the patent seidlitz powders." 
They had the same composition then (1822) as those now in use. 
That is to say, a mixture in one packet of acid, carbonate of 
sodium, and Eochelle salts, whilst the other contains tartaric 
acid, the result does not resemble the natural water in the most 
remote degree. When mixed it gives, in solution, Eochelle salts, 
a double tartarate of soda and potash (NaKC 4 H 4 06 ) with 
aeutral tartarate of sodium ( Nas C 4 H 4 06 ). 
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According to an analysis of M. Steinraan, sedlitz water 
contains in the gallon : 

Grains. 

Sulphate of magnesium ... ... 795 5 

Sulphate of sodium ... ... 174-4 

(There is no sulphate of sodium given in the other pub- 
lished analyses.) 

Carbonate of calcium ... ... 529 

Carbonate of magnesium ... 2 

Carbonate of strontium ... ... O09 

Sulphateof calcium ... ... 4 1 '40 

Sulphate of potassium ... ... 44'10 

Chloride of magnesium ... ... 1060 

Carbonates of iron and magnesium 0'50 

Silica ... ... ... 0-50 



Total 



1121-99 grains 



Skeleton analysis of half an imperial pint (10 ounces fluid). 
Total solids. Purgatives. Antacids. Salines. 

70grs. 61 grs. 3 J grs. 2} grs. 

We also give the analysis of a water in the Sedlitz 
district, said to be by Berzelius, and which has very 
curious composition. It runs thus : — 



Saidschutz Water. 



Sulphate of magnesium 
Nitrate of magnesium 
Carbonate of magnesium 
Crenate of magnesium 
Chloride of magnesium 
Sulphate of potaesium 
Sulphate of sodium 
Sulphate of calcium 
Oxides of magnesium and 
Tin, traces 
Copper, traces ... 



Grains. 

841-6 

251-7 

49-8 

10-6 

21-6 

40-9 

468-0 

1009 

2-8 



Total solids ... ... 1787-9 

We merely give this analysis as we are on the subject 
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of the Sedlitz district, because, if correct, the water is 
unique, and we know of no water of this character con- 
taining 250 grains of nitrate of magnesium. It is occa- 
sionally imported into this country. The presence of 
copper and tin is also peculiar, but would be easily 
accounted for by the occurrence of mineral veins in the 
district from which this water is procured. 

Birmensdorf. 



Eirmensdorf water is a mild aperient which owes its 
activity almost entirely to the magnesian salts. It is 
rather pleasant to taste, although slightly bitter. Bir- 
mensdort water is imported from a high altitude (1,300) 
in the centre of the Swiss Lake district, on the road 
from Zurich to Lucerne. It eeecus to be a remarkable 
pure water, and will, no doubt, find its way into general 
use. The sample examined was perfectly free from 
organic impurities of a nitrogenous nature. It gave on 
analysis : — 

Grains. 



Sulphate of magnesium 


.. 145903 


Sulphate of potassium ... 


.. 1920 


Sulphate of sodium 


. . 590 39 


Sulphate of calcium 


.. 89-98 


Chloride of magnesium 


.. 31-80 


Carbonate of calcium ... 


60 


Carbonate of magnesium 


9-02 


Carbonate of iron (ferrous salt) . 


12-03 


Alumina (trace) 


1-20 


Silica 


2-30 



Total solids per imperial gallon 2215-55 
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Our analyses differ so very much from those formerly 
published, that we subjoin one. 



Bolley's Analysis of Birmensdorf Water. 



Sulphate of potash 


1-04 


Sulphate of sodium 


.. 7035 


Sulphate of lime 


1269 


Sulphate of magnesia . . . 


.. 220-01 


Chloride of magnesia ... 


4-60 


Carbonate of lime 


0-13 


Carbonate of magnesia... 


0-32 


Magnesia crenic 


roi 


Peroxide of iron 


.. 1010 


Alumina 


0-27 


Silica 


0-30 



Total solids ... ... 320-82 

We presume this means parts in 10,000 parts. 

As regards the amount of magnesian salts Bolley's 
analyses does not represent the Birmensdorf water as now 
bottled, and its general constituents differ. The iron is 
not likely to exist in this water as fenic oxide, and was 
probably originally ia the form of ferrous carbonate — as 
a matter of fact we found the iron in a partia'ly oxidised 
state, but a considerable quantity still remaining in the 
ferrous state. 

We find that Birmensdorf water is decidedly chaly- 
beate, but not to the same extent as given in Bolley's 
analysis. 

CreDic acid (magnesia crenic ?) is an indefinite term — 
which we think is erroneously applied to the organic 
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matters in waters. It is used for all kinds of organic 
matters found in waters. (Crenic acid is derived from 
Kpijn), a spring.) Berzelius said that it was nitrogenous 
therefore, a water containing it should yield albumenoid 
ammonia on distillation with permanganate of potassium. 
Mulder says it does not contain nitrogen, and gives the 
formula C12 H12 0^ as representing that substance. It 
has really never been procured in a sufficiently definite 
state of purity to justify us in formulating its composi- 
tion. 

We give the skeleton analysis based upon our own 
investigations. 

Skeleton analysis of \ pint (10 fluid ounces). 
Total Solids. Purgatives. Antacids. Salines. 

13Si grains. 136A grains. 1| grains. Ingrains. 

This water is neutral to phenol-phtylein and tropeoline, 
but on boiling it becomes alkaline, and remains so after 
cooling. This is not due to the amount of antacids pre- 
sent, which we find are extremely low, but is due to the 
large amount of magnesian salts present. All magnesian 
waters behave in a similar manner, and present a great 
csntrast in this respect to the Marienbad water, which 
owes its activity to soda salts. 

Since we had arranged our purgative waters into what 
may be called a kind of classification, based upon their 
chemical composition, we have received two others, which, 
although now given, do not appear in their proper place, 
we insert them because they have been introduced with 
some success into this country, and are yet comparatively 
new to the profession. One is Mattaui's Royal Hungarian 
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Bitter Water, a stroiig purgative, owing its activity to 
both sulphate of magnesium and sulphate of sodium ; and 
the other, Aesculap Bitter Water, also from Hungary, a 
mixed purgative with well-marked antacid reactions. 



Aesculap Bitter Water of Hungary. 



Sulphate of magnesium 


... 1750-3 


Sulphate of sodium 


... 13407 


Ammonia (free) ... 


0-3 


Sulphate of potassium 


3-5 


Sulphate of calcium 


185-6 


Chloride of sodium 


... 301-3 


Bi-carbonate of sodium 


... 140-3 


Carbonate of calcium 


1-9 


Carbonate of magnesium 


12-0 


Carbonate of iron ... 


3-5 


Alumina 


5-6 


Nitrates (minute trace) 




Silica 


1-6 



Total 



3746-6 



The skeleton analyses gives in each half-pint, or ten 
ounces : — 

Solids. Purgatives. Antacids. Salines. 



235 



195 



15 



20 



The Aesculap bitter water is a good strong aperient 
water of the mixed class (soda and magnesium salts) 
On boiling it exhibits an alkaline reaction, with 
phenol-phthalein, which is permanent. It will be found 
a valuable addition to our list of purgative waters, as it 
is pure. However, we think that it would be judi- 
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cious to remove the amusing error which has crept into 
the advertisement, and which is evidently taken from the 
original label. It is stated that it contains salicylic acid. 
We need hardly remark that it does not contain a trace 
of salicylic acid, and that what is intended is silicic acid, 
an ingredient found in all mineral waters. 

The Aesculap spring possesses the decided advantage, 
that it is not so unpleasant to take as many of the other 
bitter waters, and is free from organic impurity. 

Mattoni's Royal Hungarian Water. 



Sulphate of magnesium 


... 1228-03 


Sulphate of sodium 


... 101C-52 


Sulphate of potassium 


1930 


Sulphate of calcium 


... 10306 


Chloride of sodium 


... 201-81 


Acid carbonate of sodium ... 


12932 


Carbonate of iron 


063 


Silica 


0-32 


Nitrates and nitrites (N» Os) 


3-30 


Free ammonia 


0-80 


Albuminoid ammonia 


0-12 


Total 


... 2703-21 



This water has been recommended both in its own 
country, and in this particularly, by the Lancet, Medical 
Times and Gazette. We cannot endorse all that has been 
said in its favour for the following reasons. It is a very 
strong purgative water of the mixed class, but it presents 
undoubted evidence of containing surface drainage, or 
something equivalent in the form of decomposing organic 
matter. The presence of small quantities of nitrates we 
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would not object to, but the fact of notable quantity of 
albuminoid ammonia and nitrites also being present, all 
point to one conclusion. Nitrites could hardly be present 
if decomposing action were not in process at the time 
being. 

In two out of three bottles which were examined were 
found both nitrates and nitrites. A third bottle contained 
nothing but the first-named radical. 

Tlie skeleton analysis gives to each 10 ounces fluid— 

Total Solids. Purgatives. Salines. Antacids. 

169 grs. 140 grs. 76 grs. 8 grs. 



CHAPTER IV. 

THERATEDTICS Or PURGATIVE " BITTER" WATERS. 

We have seen that these waters owe their purgative 
action to sulphate of magnesia and sulphate of soda. The 
former of these salts is in daily use, and has largely su- 
perseded the latter with many practitioners. It is some- 
times said to be less nauseous than the soda salts, but 
this will not be admitted by all, and in pharmaceutical 
draughts the difference in the flavour may not be percep- 
tible. The soda salt certainly suits many patients who 
cannot so easily take the magnesian, and perhaps we 
may admit the reverse statement as applied to other 
individuals. The soda salt can be given in larger quan- 
tities and continued longer than the magnesian. The 
fact that soda forms so important a part in the economy 
seems to indicate that its salts may be less obnoxious 
than those of other alkalies or alkaline earths. Never- 
theless, soda may easily be introduced in too large quan- 
tities or continued over too long a period, and so bring 
about injurious results. 

The two sulphates act then in a similar manner ; they 
are often advantageously combined in ordinary prescrip- 
tions and we find the two frequently present in the most 
valuable mineral waters. We need not enter here on a 
discussion as to their mode of action. The experiments 
of Thiry and Kadziejewsky satisfied them that all purga- 
tives merely increased peristalsis ; but those of Moreau 
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and VulpiaD, confirmed by Brunton, are inconsistent with 
this conclusion. It is perhaps a fair statement to make 
that the experimental evidence as a whole supports, if it 
does not prove the correctness of the impressions derived 
from clinical observation, that both these purgatives pro- 
mote secretion as well as increase peristaltic action. At 
any rate, with regard to the chief purgative mineral 
waters the writer is satisfied that this is the case, though 
inasmuch as their constitution is complex, the relative 
action of each ingredient is open to discussion. Still, as 
these waters are taken in their natural complex state, it 
is as such purges we have to consider their uses. 

These waters may be taken in single doses as occa- 
sional purges ; or a series of doses may be taken at regu- 
lar intervals in imitation of the method pursued at the 
springs. In the former case the prescriber is merely 
desirous to produce the effect of an ordinary saline pur- 
gative, and for this purpose the stronger waters will be 
found most suited. The analyses furnished in the pre- 
ceding chapter show that some of these contain as much 
as 200 grains of purgative salts in half a pint of water 
the effect of which is reinforced or modified by an equal 
or larger quantity of other solid ingredients — the salines 
beiDg specially important. It is true that as much or 
more sulphate of magnesia, or of soda is often given in a 
draught, but it is not correct to infer that a simple solu- 
tion of either salt in a small quantity of water is the best 
way of giving it, or may be fairly compared with other 
methods.' The admirers of mineral waters sometimes 
make rash statements as to their wonderful powers in 
compaiison with their ingredients. It is curious to see 
how the repetition of such statements seems to produce 
conviction and their occurrence in quarters where we 
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might expect their value to be more carefully weighed 
seems to call for criticism. It is only those who have 
paid little attention to posology and still less to the modi- 
fying influence of one drug over another, who will be 
ready to endorse the notions of some advocates of mineral 
waters in reference to the doses of their ingredients. 

In usiDg these waters as occasional purgatives they may 
sometimes be given in three or four successive doses, fre- 
quently repeated, until a certain degree of purgation is 
attained, just as a cathartic mixture is often given in 
divided doses. After what has been said it will not be 
necessary to attempt to indicate the numerous cases in 
which the waters may be employed in single doses, but 
we may remark that some of these are well adapted for 
family use, and would replace with advantage the "anti- 
bilious pills " and quack preparations which are the bane 
of domestic medicine. 

When the waters are taken regularly after the fashion 
at the Spas, other and more important effects are produced, 
varying greatly with the state of the patient, the doses ad- 
ministered, and the observance or neglect of the condi- 
tions usually imposed on visitors to the springs. Without 
for a moment disparaging the accessory benefits which 
arise from visiting the spas and undergoing the regular 
"cure" as formulated by experience, it may be 
stated that in many cases it is possible to obtain a con- 
siderable proportion of the benefit by means of a 
systematic course of the bottled waters at home. This 
is especially the case with purgative waters, and we are 
anxious to draw the attention of the profession to this 
therapeutical resource. There are many patients who 
would probably be greatly benefited by a season at a 
Continental spa who cannot possibly undertake the 
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journey ; there are still more to whom the trip is fo 
exceedingly difficult as to be almost impracticable ; and 
a still larger number to whom it is so distasteful or other- 
wise objectionable that they are very reluctant to go. 
Some of these could easily visit an English spa such as 
Cheltenham or Leamington, and could supplement the 
treatment there by imported mineral waters. Others 
could carry out a course of treatment at any English 
health resort. Hydropathic establishments might be 
utilised in the same direction, and the writer would urge 
on the medical superintendents of such places the pro- 
priety of making themselves conversant with the subject 
and beiDg ready to carry out such a course as might be 
advised by their patients' physicians. Other cases would 
do better at the sea-side during the course. Lastly, 
hundreds to whom either of these plans are not adapted, 
might derive much advantage from such a course at home. 
But in all these cases the course should be properly and 
efficiently carried out under medical superintendence, 
and the more the surrounding conditions of the patient 
can be made to resemble those imposed on frequenters of 
the spas, the greater will be the probability of success. 

What, then, are the effects produced by a series of 
doses of saline aperients such as we find in these bitter 
waters ? Much depends on the doses, the circumstances 
under which they are taken, and the condition of the 
patient. We can so regulate the administration as to 
obtain the mildest laxative effect, or we may push it in 
drastic doses until it proves dangerous. Some patients 
obtain from a small dose each morning a comfortable 
evacuation without irritation ; others find that a degree 
of diarrhoea is always produced after a few doses. The 
fact is these salts are unquestionably irritants, and it i3 
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natural to expect that continuous doses will set-up gastric 
and intestinal catarrh. This is their ordinary aperient 
action. They pass rapidly through the stomach into the 
intestines on which their chief action is expended, and are 
removed for the most part with the freces. Taken warm, 
properly diluted, they scarcely affect the stomach at all, 
hut large doses are apt to disturb it. A good deal of 
mucus and albumen is removed in the artificial diarrhoea 
set up, besides which biliary matters and digestive 
products are found in the excretions. Thus, it is clear r 
the bowels are more rapidly emptied, and the aliment 
may be so hurried through as to prevent the proper 
absorption of the nutritive parts. In this way assimila- 
tion is interfered with. At the same time tissue 
metamorphosis is increased. All this accounts for the 
uniform experience that courses of bitter waters cause 
loss of body weight, and particularly decrease the fat. If 
pushed too far, they may no doubt produce extreme 
emaciation, but much depends on the digestion. If the 
food supply is sufficient to make up for the extra waste 
and the waters do not unduly irritate, there may be no 
loss of weight so long as the digestion is good, the matter 
removed being replaced by fresh nutriment. Thus it will 
be seen that the regulation of the diet is of extreme im- 
portance if we would obtain from these waters the greatest 
benefit with the least disadvantage. As to other systems, 
only a small proportion of the sulphates is absorbed. 
Some of the sulphuric acid escapes through the kidneys, 
but the urine contains less nitrogeD, though this is 
probably only because a larger amount of that element is 
being carried away through the bowels. On muscular 
tissue magnesia and soda have little effect compared with 
potash, and the refiigerant action of the salts can scarcely 
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be due to their effect on the heart. The soda salt, if not the 
magnesian, also diminishes the coagulability of the blood. 
But with regard to the less marked powers of the waters, 
the chloride of sodium and other salts found in most of 
the purgative waters are of as much consequence as the 
sulphates. 

From the preceding considerations it may be inferred 
that these waters may be used to unload the bowels and 
to quicken the passage of materials through the intes- 
tines ; to promote tissue changes, and to remove super- 
fluous fat ; to relieve the portal system and to deplete 
by causing increased serous flow, and in the same way to 
promote absorption and elimination. The extent to 
which either or all of these objects may be obtained 
differs with the individual waters, and the mode in which 
the course is regulated. The special conditions to which 
they are adapted will be best considered in reference to 
the particular waters. These we will now consider, taking 
first those which contain both sulphates, then those con- 
taining only one. 

Friedrichshall Water. — This is an excellent aperient 
water, of medium strength, containing both soda and 
magnesia sulphates, modified by no inconsiderable 
amount of chloride of sodium. The remarkable fact 
discovered by our chemical colleague that the bottled 
water contains much more of the salts than previous 
analyses indicated goes far to account for the efficiency of 
the purgative action. It will also help us to dissipate the 
error so sedulously propagated that mineral waters possess 
a mysterious power of increasing the action of their ingre- 
dients. Even Sir H. Thompson, in the lecture quoted 
in the last chapter, has adopted this unfounded notion. 
Having calculated that his dose of Friedrichshall contains 

E 
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only twenty-five grains of each of the sulphates, he says 
that quantity " taken iD any combination out of a 
druggist's drawer would have no appreciable action." 
This is only a forcible way of putting a statement often 
made about mineral waters, and which we do not hesitate 
to pronounce erroneous. We have no difficulty whatever 
in getting a marked effect from such doses of.these drugs. 
If Sir H. Thompson will take these salts in the same 
state and under the same circumstances as he gives them 
in the waters he will soon modify his opinion. Of course, 
to send them in an ounce draught with a little flavouring 
is not the acme of medical or pharmaceutical skill. This 
much, taking the analysis as in Liebig's time ; but in 
future it must be remembered that the water now 
imported contains a third more salts. See analysis in 
last chapter. Friedrichshall is, then, a very good house- 
hold aperient, of which a dose may be taken when 
required with as little inconvenience as any ordinary 
saline purgative. But the water may still further be 
utilised for subjecting patients to continuous doses in the 
in inner already indicated. It is more active than 
Carlsbad, and for that reason more convenient for this 
purpose, but it should be taken in the same way and a 
similar regimen enforced. 

Dose. — From a quarter to half a tumblerful for 
adults according to effect desired. For children less 
in proportion to age. It should be taken an hour 
before breakfast. The best plan is to add enough 
hot water to it to make it warm, drink it in this state, 
and follow it shortly with a cup of weak tea or coffee. 
Warm milk or broth may in some cases be more advis- 
able. Continuous doses generally require to be gradually 
diminished, since, as with most remedies of this class 
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their effect is more easily produced after a few repetitions. 
In well-nourished or fat patients, subjects of " bilious- 
ness," in plethoric individuals, in hepatic derangements, 
or torpor of the abdominal viscera or sluggish portal 
circulation, in lithiasis, in many gouty and some rheumatic 
n a few haemorrhoidal subjects a course of this bitter 
water is very useful provided it is accompanied by a well- 
regulated diet and regimen. 

Pullna Water. — Clinical experience has shown us that 
this is similar in action, but more powerful, than Fried- 
richshall. The writer had, however, found that its 
greater activity had been rather overstated, and was 
scarcely equal to what might have been expected from 
the amount of salts. This discrepancy is explained by 
the new analysis, which shows Friedriehsall to contain 
more than was previously supposed. It has been stated, 
we do not know with what foundation, that Friedrichshall 
water is now concentrated by evaporation before bottling. 
Comparing the analyses now furnished, we find Pullna, 
with less total solids (a3 112 to 192 - 4) has more purgatives 
in the proportion of 104 '5 to 847. It has also nearly three 
times as much antacids, but the total amount of these is of 
little import. The alleged presence of lithium is shown to 
be a fallacy ; but far more important is the discovery that 
the bottled water now in the market is contaminated with 
organic impurity. The owners should take the hint, and 
at once set their houses in order. We confess we shall 
be more disposed to employ one of the other waters, espe- 
cially for long courses, until this impurity is got rid of. 

Dose. — Three to five ounces as an occasional purge for 
adults. For continuous doses a wineglassful, to be mixed 
with warm water, and taken before breakfast. 
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R&koczy is twice as strong as either of the preceding 
waters, containing 200 grains of purgative salts in the 
half-pint, as against 104'5 in Pullna, and 847 in Fried- 
richshall. It is therefore well adapted when a more 
rapid laxative action is desired, especially as an occasional 
purge. It is a very useful family medicine, and the dose 
is smaller than that of the less concentrated waters. Suf- 
ficient hot water may therefore be added to raise it to as 
high a temperature as can be comfortably drunk, without 
at the same time making the dose too bulky. Then the 
considerable percentage of lithia in this water makes it 
specially appropriate for gouty and rheumatic patients, 
who may require a saline purgative. In the numerous 
disorders attributed to hepatic derangement, in lithiasis, 
and as a promoter of tissue metamorphosis, it may also 
prove useful. A little iron and a trace of fluorine dis- 
covered by Mr. Tichborne may also give some peculiarity 
to this water. For continued use the quantity taken 
should be small, and gradually decreased. We do not 
often advise it in this way unless as a supplement to a 
course of less powerful waters, such as Leamington or 
Cheltenham, and for this purpose it is very useful. 

Dose. — As an occasional aperient, half-a-wineglassful to 
a wineglassful diluted with hot water first thing in the 
morning, followed by a cup of tea. For continuous use 
a less quantity may be taken, either at bed-time or in the 
morning, diluted with hot or cold water. 

Hunyadi Jdnos is only a little weaker in salts than 
B&kdczy, is equally antacid, and may be given in similar 
doses and for similar purposes. But it contains no lithia, 
and therefore has not the special indication furnished by 
that alkali. On reference to the analyses it will be seen 
that this water contains very much less magnesium sul- 
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phate, but only a little lesa total purgative salts than the 
last, inasmuch as there is a larger proportion of sodium 
sulphate. 

Dose. — As an occasional purgative half-a-wineglassful 
to a wineglassful, with an equal quantity of hot water 
before breakfast. For continuous use the dose should be 
gradually decreased, and it may be taken either at bed- 
time or in the morning, as the patient prefers. 

Aesculap Hungarian Bitter Water. — This spring may 
claim to be the chief of the Ofen group, for, with only five 
grains less of purgatives than the highest in our analyses, 
it is three times as rich in antacids, but it contains no 
lithia. Its proportion of maguesian sulphate is higher 
than the soda salt, of which it contains less than either 
of the Hungarian waters named. It conLains, however, 
nearly three times as much chloride of sodium, and so 
approaches nearer those waters in which this salt i3 an 
important ingredient. 

Dose. — As an occasional aperient, a wineglassful or 
two, diluted with hot water, first thing in the morning, 
followed by a cup of tea. For continuous use a less 
quantity may be taken, either at bed-time or in the 
morning, diluted with hot or cold water. The addition 
of a lump of sugar and a little lemon-juice completely 
covers the flavour of this water. 

Mattoni's Royal Hungarian Bitter Water. — The chemi- 
cal characteristics of this water have been already stated 
(p. 50), and supply sufficient information respecting it. 

Seidlitz. — This is a weaker water, containing only 61 
grains of purgative salts in the half-pint, and yet this is 
sufficient to have obtained for the spring a high reputation 
which lasted many years, though it is now comparatively 
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fallen out of use. Our chemical colleague says it con- 
tains a good deal of sulphate of sodium, though other 
analyses do not mention this, and accordingly its action 
has hitherto been attributed entirely to magnesium sul- 
phate, of which it contains much more. 

Saidschutz. — From the same district as the last-named 
water is a little stronger. The analysis of Berzelius 
(quoted p. 45) assigns a larger proportion of nitrate of 
magnesia to this than to any similar water. 

Birmensdorf is an excellent bitter water containing also 
the mixed sulphates but the magnesium salt greatly pre- 
ponderating, though there is enough soda to give it some 
character. It contains more sulphate of magnesia than 
Friedrichshall or Pullna, but less than R;ik6czy or Hun- 
yadi JYtnos. On the other hand it has less sulphate of 
soda than either of them. It will thus be found useful 
when either of the other bitter waters are rather too 
powerful, and may often be preferred when it is desired 
to continue the use of a purgative water, and the Epsom 
salts is not contraindicated. 

Dose. — About half-a-tumblerful diluted with warm 
water. 

Other mixed Bitter Waters may be mentioned. Some, 
as Kissengen and TJriage may be almost regarded rather 
as salt waters with a small quantity of purgatives. The 
glory of the Epsom spring has departed, but its fame has 
fixed its name on the chief ingredient of the majority of 
purgative waters. Other English spas, as Beulah, Streat- 
ham, Burton, Scarborough, and above all Cheltenham, 
belong to this class, and are deserving of more attention 
than they now receive, especially as the waters when 
found not strong enough can be reinforced with one of the 
stronger importations, as we have already pointed out. 
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Cheltenham, too, might well be preferred aa a residence for 
a season to many foreign resorts, and between its climate 
and that of Scarborough the majority of patients needing 
such a course of saline purgatives as we have described 
might be well suited. 

Leamington is another beautiful resort, but its waters 
contain no magnesium sulphate, and therefore more 
properly belong 10 our next group, the efficacy of which 
is due to Glauber's salts. 

" Glauber's Salt " Waters. 
We now come to a group of waters distinguished by 
containing sulphate of -soda, but none of the correspond- 
ing salt of magnesia. We have seen that there are 
numerous cases in which either or both of these saline 
purgatives are useful. There are others in which the 
soda salt is more appropriate. It is very often stated 
that Glauber's salt is more nauseous and also more irri- 
tating than Epsom salts, and some attribute the popular- 
ity of the latter to these qualities. Not only are both 
these assertions disputable, we consider that the reverse 
of them would be nearer the truth. It is possible 
some persons may consider one salt less nauseous than 
the other. De gustibus non disputandum. But with 
regard to their relative efficacy it is more important to 
have a correct idea. We have no doubt whatever that 
the magnesian sulphate is more irritating to the intestinal 
mucous membrane than the soda salt. When taken 
alone, the former may be considered half as strong again 
as the latter, and many persons will find it act twice as 
powerfully ; but in mineral waters it is not alone. 
The carbonate of soda, chloride of sodium, and even 
the carbonic acid modify the action. The effect 
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of the waters is therefore a complex one. For single 
purgative doses this may not signify, but for prolonged 
courses it is of great importance. Glauber's salt acts in 
the same manner as Epsom salts, but is less irritating. 
It can be given in large quantities. Accordingly, its 
single dose is larger, but for continuous use the ratio is 
not the same. It may be pushed until the artificial 
diarrhoea becomes distressing, but this is not so soon the 
case as when the mixed salts are employed. The so- 
called " critical diarrhoea" about which so much has been 
written, is the natural result of continuing too large doses 
of any of the purgative water-*, although it may also be 
brought on by errors in diet, or by taking cold. In the 
leading mineral waters, however, considerable influence 
must be assigned to the modifying ingredients. Of these, 
carbonate of soda is perhaps most important. It is a most 
effective c>rrigent, and may perhaps claim to serve also 
as an adjuvant. It will be readily admitted that the 
corrective influence on the stomach may be serviceable, 
but we believe this influence extends along the intestines. 
Anyone who has much experience iu the treatment of 
irritative diarrhoea, by alkalies, will admit this. But, 
then, we ought not to forget the effect of this carbonate 
as a solvent of the albumen of the blood, and thus as a 
promotor of serous transudation. If ihis be increased, we 
can easily see that a minor degree of stimulus to the 
intestine should suffice to produce purgation. In the 
same way chloride of sodium may be shown to be a more 
important ingredient than is sometimes supposed. It 
stimulates gently the mucous membrane of the alimentary 
canal, and also the muscular fibres of the intestines ; 
when absorbed it promotes tissue change, and apparently 



PURGATIVE MINERAL WATERS. 65 

aids in cell formation. Its digestive action is well 
known. These two salts are therefore admirably suited 
to reinforce the sulphate, and the mineral waters thus 
constituted are remarkable for their efficacy as well as lor 
their mildness. Further, on account of the carbonic acid 
which they also contain, they act more easily on the 
stomach and are more accsptable to the palate. 

In thess waters, then, we have saline aperients which 
are powerful promotors of tissue metamorphosis. They 
cause a sensible decrease in the body weight, chiefly by 
the loss of superfluous fat, for the muscles do not 
diminish in volume, and the appetite, digestion, and assi- 
milation, improve under their judicious use. It is only 
when pushed to extremes, or in unsuitable cases, that 
injurious irritation is set up. The increased tissue change 
would thus appear to be counteracted by the removal of 
fat. At the same time we must admit there is also con- 
siderable increase in the elimination of nitrogenous 
material through the bowels. This is partially compen- 
sated for by decrease in the elimination of nitrogen by the 
kidneys, which Prof. Seegen has shown to be produced ; 
though, as will be seen, we do not accept the view he 
advances, that there is an absolute reduction of eliminative 
activity, but regard the lessened removal by the kidneys 
as more than counter-balanced by the bowels. In the 
use of such agents it is obvious that diet and regimen are 
of the utmost importance, and at the principal spas these 
are regulated with no slight rigidity. Some further 
details will be given under the individual waters. 

Carlsbad, the only hot spring of the group, is the most 
important, on account of its remarkable position, its 
ancient repute, and the valuable researches which have 
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been accumulated respecting the therapeutical effects of 
the waters. As early as 1522, Dr. Payer produced his 
Tractatus de. Thermis Caroli, IV., and about half a 
century later Dr. Sumner published the composition of 
the waters. Drs. Schackern and Springsfeld showed the 
remedial uses of the waters, and in 1772 appeared Dr. 
Becher's Neu Abhandlung von Earlsbade. The last-named 
author appreciated to a remarkable degree the qualities 
of the waters, and the cases for which they were adapted. 
Some of his observations might well be thought to have 
been recently written. Many eminent physicians have 
since discussed the subject in all its bearings, and Dr. 
Seegen still continues his important experiments. 

Carlsbad is not adapted for use as an occasional purga- 
tive. The dose would be too large, and, indeed, some 
authors distinctly deny its purgative action ; but the first 
few doses almost invariably produce increased alvine 
evacuations. Still the beat and most lasting effects are 
obtained from moderate doses. At the springs it seems 
to be a common practice to gradually increase the dose, 
which varies from two to ten glasses of six to eight ounces 
each. The whole quantity is taken before breakfast, 
walking in the open air between the glasses, the drinking 
thus occupying an hour, or an hour and a-half. The 
dose, small at first, is increased until several fluid evacua- 
tions are produced, and this degree of purgation may be 
kept up, or the quantity again reduced according to cir- 
cumstances. It is obvious that a course of such treat- 
ment prolonged for weeks is a very powerful therapeu- 
tical process, especially when reinforced by appropriate 
diet. This last point is much insisted on at Carlsbad, 
and those employing these or other saline waters will do 
well to adopt a dietary approaching in character that 
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which is there enforced, and which we may as well 
briefly state : — 

Breakfast Cto be taken an hour after the last glass of 
water) — weak tea or coffee with milk and a little sugar, 
well baked rolls or stale bread, no butter ; eggs, 
bacon, fish, or meat only permitted to very weak patients. 
Dinner (at one o'clock) — Soup free from grease or flavour- 
ing, but may be thickened with rice, vermicelli, or pearl 
barley ; meat (beef, mutton, or lamb), or poultry, with 
well-boiled fresh vegetables, a light pudding, or stewed 
fruit. A cup of coffee is allowed in the afternoon, and a 
light Supper at eight o'clock. Light claret is only 
allowed in small quantities when the physician thinks a 
stimulus to the stomach needful. Otherwise, alcohol is 
absolutely forbidden. Smoking in moderation is tole- 
rated. The following articles are forbidden : butter and 
fats of all kind, cream, cheese, pastry, pork and other 
rich foods, goose, sausages, salmon, herrings, anchovies, 
mackerel, entries, and all seasoned dishes, peppers, onions, 
garlic, spices, cucumber, all salads and uncooked fruit. 

This somewhat primitive and rigid diet would, without 
any other measure, produce a great effect in many persons, 
and in several points may often be relaxed. The absolute 
prohibition of butter, for instance, would often be a hard- 
ship, and its exclusion is not justified by science. It is 
only excess of fat that is injurious to digestion; some of 
it seems actually to accelerate the formation of peptones, 
and the amount which thus facilitates digestion may well 
take the form of butter. In the same way the exclusion 
of ripe fruits and vegetable acids — originally founded on 
an error — need not be insisted on unless for some special 
purpose. Again, there are cases in which the meals 
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should not be limited to three daily, and there are others 
in which the waters and the exercise make too great a 
demand on the strength of the patient unless a cup of tea 
or milk-and-water be permitted to precede. But while 
making these concessions we must urge the importance of 
a simple diet, carefully regulated on the lines laid down 
at Carlsbad. 

In employing the bottled waters it is well to follow, as 
far as circumstances permit, the plan pursued at the 
Springs. The water should be warmed to 100 F. or higher_ 
This may be accomplished by adding boiling water, or it 
that should increase too much the bulk of the dose, by 
allowing it to stand in hot water long enough to warm it. 
The original bottle thould, however, on no account, be 
heated. So, the quantity to be taken should be distri- 
buted over about an hour's active exercise, out of doors if 
possible. In some delicate persons it may be desirable to 
permit a cup of weak tea or warm milk, or milk and water 
to precede the dose, but the rule is to take it fasting. When 
only a small dose is given and little exercise taken, and 
that indoors, the fast must be broken by the mineral 
water. Then as to diet, it is most important for patients 
to co-operate with the physician, and therefore as much 
latitude as may be practised without detriment should be 
allowed. Much d'pends on the disease, and every case 
ought to be separately considered. Hence the difficulty 
of inelastic rules. Following the plan of the spa we may 
advise simple breakfast, midday dinner, and a light sup- 
per. Most people, however, would like tea at 5, and supper 
a little later, and this may be generally allowed ; the 
tea consisting of tea with milk, biscuits or dry toast. It 
would also be better to remove the soup from the dinner 
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which should consist of two courses only, viz., meat, or 
poultry, or game, with vegetables, followed by light pud- 
ding. This would allow greater variety in the supper. 
We would also admit butter in moderation for breakfast. 
Ripe fruit, too, might very often be taken with advan- 
tage. These relaxations would be welcomed by most 
patients, and in the majority of cases would do no harm, 
while in some special conditions other changes ought to 
be made. But no concession can be made to the lovers 
of malt liquors. The prohibition of alcohol should be 
absolute. Generally, even in moderate doses the waters 
act on the bowels, producing each day one, two or more 
copious, pulpy, slimy evacuations, which are sometimes 
of dark colour and offensive smell. Many patients are 
astonished at the quantity of material thus removed. 
Sometimes however, only a slight purgative effect is pro- 
duced. The dose should be regulated so as to secure one, 
two or three full, soft stools soon after it, the bowels 
being at rest afterwards until the next morning. This 
may be kept up for three or four weeks or longer as may 
be necessary. To carry out this plan it may be necessary 
to give 2 or 3 glasses to begin with, and increase to 6, 8, 
or more before the full action is obtained, and then to 
diminish until the point is found which will keep up the 
effect desired. 

A milder course of the bottled waters is sometimes of 
great value. This may be attained by taking every morn- 
ing a dose of about half a tumblerful. In this case the 
glass should be filled up with water hot enough to bring 
the whole to a temperature at which it can be drunk. 
This is to be taken first thing in the morning, or sipped 
during dressing. It may be followed up by a cup of weak 
tea and a walk or gymnastics until breakfast — an hour 
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after the water. These mild courses ought to secure one 
soft evacuation daily. In many cases it is desirable to 
precede the course by one or two doses of an alterative. 

It is in disorders of the abdominal viscera that Carlsbad 
is chiefly recommended. In the " abdominal plethora " of 
the Germans, in the bilious and liver complaints of many 
English practitioners it has been employed with success. 
The remarks we have made on its general effects will 
enable the reader to understand why this should be the 
case, as well as why it should prove serviceable in corpu- 
lency. In lithiasis, in concretions of uric acid and catarrh 
of the urinary organs, and in gouty states, when the abdo- 
minal circulation is sluggish, the alkaline quality of Carls- 
bad indicates it in preference to many other salines, and 
from the new analysis of Prof. Tichborne we find that 
these waters contain lithia — the alkali which is specially 
suited for these conditions. The discovery is one of great 
interest. Carlsbad is also recommended in hemorrhoids, 
provided the patient be corpulent, possess sufficient stamina, 
and is relieved rather than injured by the occasional bleed- 
ing caused by the malady. But in weak and emaciated 
subjects, with tendency rather to atrophy than engorge- 
ment of the liver, and who, instead of finding relief, are 
made much worse by the loss of blood, all purgative saline 
courses are contra-indicated. la enlargement of liver or 
spleen due to malaria, or in congestion of these or other 
viscera from overfeeding and want of exercise ; also in 
tendency to gall-stones ; in most ailments due to sluggish 
portal circulation, the treatment is effective. It may also 
be employed to deplete in venous engorgement. In dis- 
orders of the stomach and bowels it might seem less applic- 
able than other waters, but it is often used in catarrhal 
states of the mucou3 membrane. Lastly, Dr. Seegen re- 
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ports good results in diabetes. It would seem those cases 
of this disease should be preferred in which the abdomi- 
nal viscera suffer, while Vichy would be more suitable for 
other cases. But we need not dwell on this point, as the 
imported water is not likely to take more than a very 
subsidiary part in the management of this disease. In 
female diseases, if dependent on abdominal engorgement or 
sluggish portal system, the mild course we have sketched 
above is often a potent auxiliary to other treatment ; and 
the same may be said wherever there are indications for a 
course of gentle saline, alkaline, purgative waters. 

The Sprudel is the most generally used spring, and, from 
our analysis, seems to give the most concentrated water. 
It is richer in purgatives as 12^ to 6 J, and the dose should 
be smaller. A more important indication is that it has 
more antacids than the Schlossbrunnen, 10'5 to 7'01. In 
these antacids we notice that the Sprudel has double the 
quantity of lithia, and the carbonate of soda is also in 
much greater quantity than in the Schlossbrunnen. The 
latter, then, should be used where the milder effects 
are desired, but the Sprudel for obtaining the full action 
of the waters, especially in gouty subjects, or where alka- 
lies are indicated. 

Marienbad. — These waters resemble those of Carlsbad, 
but are more concentrated, and contain more carbonic 
acid. The springs are also cold. These differences are all 
in favour of the exported waters, as they should in conse- 
quence be bottled with less change, and keep better. The 
dose, too would be smaller. A study of the analyses indi- 
cates what has been found by clinical observation — that 
Marienbad and Carlsbad may often be made to serve for 
each other. Marienbad is, in _fact, cold CarUbad, but 



72 THERAPEUTICS OF 

stronger ; or, to put it in the opposite way, Carlsbad is 
hot Marienbad, but weaker. The two spas are thus, to 
some extent, rivals. Marienbad, indeed, makes no claim 
to help diabetic patients, though, on the other hand, 
she vaunts the iron iu her waters, and holds them to 
be more tonic. We do not think iron of much value in 
this class of waters, for it is at once precipitated. The 
considerable amount of carbonic acid in Marienbad is 
also said to make it stimulant, and it certainly is agreeable 
to both palate and stomach. To this gas is probably due 
the repute of the waters for being easily digested, although 
cold. On the other hand, the disengagement of carbonic 
acid in the stomach sometimes is a disadvantage, but then 
the water may be allowed to stand. In these cases, too, it 
is usually better to give warmer waters, but Marien- 
bad will bear dilution with hot water for this purpose, as 
ft is richer in antacids, as well as aperients, and each of 
the springs contains lithia. Thus, the cases are numerous 
in which either spa would be beneficial, the chief diffe- 
rences beiDg regulated by the temperature, and degree 
of concentration of the waters and the amount of the 
gas present. Where the aperient action is most desired 
and a cold spring is suitable, Marienbad is preferred. In 
weaker persons, with poor circulation and defective heat- 
producing energy, in catarrhal conditions of the alimentary 
canal, and where carbonic acid is not agreeable, Carlsbad 
is preferred. 

The use of the bottled waters maybe inferred from what 
has preceded. Marienbad is a stronger Carlsbad, and may 
be substituted for it when it is desired to increase the 
effect of the purgative and antacid ingredients ; but where 
the bulk of larger quantities of Carlsbad is objectionable, 
Marienbad may be given cold, or it may be warmed suffi- 
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ciently without losing all its carbonic acid. Further, by 
diluting Marienbad with rather less than its own bulk of 
hot water, we obtain a draught closely approximating 
warm Carlsbad, as may be seen from our analyses, which 
give, in 10 oz. of the Ferdinandsbrunnen spring of Marien- 
bad — 22 grains of purgatives, and 18i antacids, as against 
12^ of the former and lOi of the latter in the Sprudel of 
Carlsbad. The dose is to be regulated accordingly. A 
mild course, such as that sketched in our remarks on Carls- 
bad, may be begun by a morning dose of two-thirds of a 
tumblerful, filled up with hot water. If, after two or three 
days, this does not act on the bowels, the quantity must be 
increased. The diet and regimen advised under Carlsbad 
must be observed. 

Tarasp has become more known in England of late years, 
and belongs to the same class of waters. It contains as 
much sulphate of soda as Carlsbad, but nearly three times 
as much carbonate, and more than three times as much 
common salt. Where more antacids and salines are re- 
quired it is therefore available. The adjuvants seem to 
increase the aperient action of the Glauber's salt. The water 
contains so much carbonic acid that it may be warmed when 
required. The average dose may be a pint daily, half of 
which may be taken before breakfast, and the remainder 
between that and a mid-day dinner. Tarasp is by some 
advised in bronchial and pulmonary affections, complicated 
with abdominal stasis. But the question of climate here 
occurs, and at present we are only dealing with the bottled 
waters. These may be used instead of Carlsbad, bearing 
in mind the differences we have stated. 

Framensbad is a cold spa, the streDgth of which is 

F 
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between that of Carlsbad and Marienbad,-° ut it contains 
less carbonate of soda than either. It is sometimes called 
chalybeate, but contains little iron, and that, as we have 
seen, is not important in waters of this kind. 

EUter (Saxony) resembles the last, containing a little 
more sulphate and a little less carbonate of soda. Fared 
and Stubnya, in Hungary, Rohitsch, in Styria, and Bertrich 
(Mosel) belong to this group, but are weaker. All are, no 
doubt, useful to their districts, but it would detain us too 
long to examine minutely their differences. The physician 
who has studied the subject of mineral waters will be able 
to advise respecting any difficult case. 

This group of waters, however, must not be dismissed 
without reference to our own Eaglish Leamington, which 
is rich in sulphate, though not in carbonate of soda, and 
where many of the advantages of a foreign spa may be en- 
joyed, especially if the waters be supplemented by others. 
For example, many cases would do well at Leamington if 
they took small quantities of Vichy, or some other alkaline 
water. Other combinations might be arranged, but this 
suggestion should suffice to 3how the scope of the British 
Glauber's salt spa. 



CHAPTER V. 

CHEMISTRY OF THE ALKALINE WATERS. 

If the German and Austrian empires luxuriate in the 
strong purgative waters, France seems to affect the alka- 
line waters. Perhaps the most well known are those 
of Vichy which haye greatly grown in importance during 
the late emperor's reign. The waters of Vichy are fre- 
quently compared and spoken of in connection with 
Carlsbad, but nothing could better show the want of a 
good classification than such a confusion of ideas, for 
the analogy is not borne out by the analyses. 

In the Vichy waters the alkalies are in about the pro- 
portion of 17 of alkalies to 1 of purgative, whilst the 
alkaline earthy carbonates are in about the proportion of 
3 to 1 of purgatives. Now in the Carlsbad waters this is 
all reversed. Thus we find that the purgatives proper 
(we do not include the chloride of sodium), are in about 
the proportion of 2J to 1 of alkaline carbonates, whilst 
there are eight times the amount of alkaline earthy car- 
bonates. It is very evident that such waters must be 
different in their action. 

Yichy Waters. 

Vichy is situated at the foot of the Auvergne mountains 
in France, and as these springs and the corresponding 
establishments are government property, and as the 
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bottliDg is done under government supervision we may 
presume that every care is exercised in doing full justice 
to the waters. There are 8 or 9 springs the waters of 
which are all bottled, but as the area over which they 
extend is limited it is probable that they have one com- 
mon origin. This assumption is more or less borne out 
by the analyses, which show a considerable similarity. 
We have re-examined four of the most important — 
Grande-Grille, Hupital, Hauterive, Mesdames. 

The proportion of saline substances brought from the 
interior of the earth by the waters of the Vichy basin is 
astonishing. It has been estimated by M. Bouquet at 
1,861 tons per annum. The river Allier receives about 
three-quarters of the precious waste. The geological for- 
mation explains, to a certain extent, the remarkable per- 
manence of their chemical composition. But, says the 
above quoted authority, the mineralisation of Vichy water 
must be expected to slowly decrease in future — " but 
without professing to foresee the period at which they 
will cease to spring forth or will yield water in its normal 
state, we may safely affirm that such a change will require 
a series of ages similar to the geological periods, and thus, 
consequently, thousands of years will elapse before serious 
modifications, or even an appreciable change will be mani- 
fested in the chemical composition, or temperature of these 
mineral waters.'' 

The writer is inclined to think that already a change 
has taken place in these waters as will be evidenced 
by the four analyses subjoined : in no case do we find 
the analyses give so heavy a result as regards the total 
solids — when compared with the published results. The 
discrepancy is not great, but still sufficient to indicate 
a tendency to a decrease in strength. 
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In the Thermal establishments at Vichy the flow of the 
mineral water is about 5145 litres a day (113 gallons) 
but during the month of July the daily consumption 
would exceed this limit. To remedy this periodical extra 
consumption immense vaulted cisterns have been con- 
structed 12 feet deep, in which the water is stored. This 
of course, enables the proprietors to keep up a supply 
commensurate with the demand, and the superfluous 
water at the hours when there is no great consumption is 
not lost as it was during the early days of this Thermal 
establishment. These cisterns will give a supply more 
constant in its composition for bottling, and if the water 
was taken in the original analysis from the Springs it 
would, no doubt, explain some discrepancies. 

We have for the first time noticed in the Vichy waters 
the undoubted presence of lithia, but only in very minute 
quantities, not anything like the quantity found in the 
Carlsbad springs. We have preferred marking this down 
in our analysis as "a trace," because to anything ap- 
proaching an accurate determination of this base it would 
be necessary to operate upon very large quantities of the 
waters, particularly when occurring in small fractions of a 
grain per gallon. We have, however, we believe, detected 
lithia in every one of the Vichy waters examined, but 
in very unimportant quantities. Some of the Vichy 
waters are procured from artificial borings, these 
are Vaisse, Saint Yorre, and Larbaud. We have selected 
for examination those which spring naturally from the 
Vichy basin. Some of the waters, such as Puits Carr6, 
are only used for baths. Sulphuretted hydrogen is given 
as one of the gaseous products of these waters, but any 
trace which they might have contained must have become 
•oxidised, as there is not the slightest indication of that 
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body in the bottled specimens. They, in fact, contain no 
alkaline sulphides, and therefore, cannot be considered in 
the light of sulphurated waters. Hauterive is said to 
emit the odour of rotten eggs when it issues from the 
spring. This is one reason that we examined it. No 
doubt this is all correct, but we should never use them in 
this country as a sulphurated water. It is probable such 
waters merely owe their odour to a little gas — not to sul- 
phides. 

The Vichy waters all contain arsenic, but in such small 
quantities that the term arsenical waters will hardly apply. 
They do not contain a maximum pharniacopoeial do3e of 
arsenic (As? O3) in a gallon of water. 

The most important is Grand Grille, so-called, we be- 
lieve, from the appearance of the rails originally surround- 
ing the spring. 

Vichy Grand Grille. 



contains per gallon — 




Bicarbonate of sodium 


.. 294 -80 


Bicarbonate of potash 


.. 21-64 


Carbonate of magnesium ... 


18-62 


Carbonate of strontium 


.. 19-01 


Carbonate of calcium 


26-68 


Ferrous carbonate 


•30 


Carbonate of manganese, trace 




Sul phate of sodium 


18-12 


Phosphate of sodium 


8-00 


Arsenic 


•09 


Boracic acid, trace 




Chloride of lithium, trace 




Chloride of sodium 


32-82 


Organic matters, trace 




Silica 


4-00 



Total solids per gallon ... 444-08 
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Skeleton Analysis of halj-a-pint (10 ounces fluid). 
Solids. Antacids. Salines. Purgatives. 

27"| grains. 24 grains. 2 grains. 1 grain. 

The Grand Grille water is strongly and permanently 
alkaline even in the cold. It seems to bo fairly free from 
albumenoid ammonia. 

The free carbonic acid was not determined, although 
this and the other Vichy waters retain it with considerable 
tenacity. 



Hauterive. 




Bicarbonate of sodium 


300 grs. per gall. 


Bicarbonate of potassium 


12-08 


Carbonate of magnesium 


32-03 


Carbonate of strontium 


•19 


Carbonate of calcium. 


27-62 


Carbonate of protox. iron 


1-08 


Carbonate of manganese, trace 




Sulphate of sodium 


18-60 


Phosphate of sodium... 


3-00 


Arsenic 


•08 


Boracic acid, trace 




Chloride of lithium, trace 




Chloride of sodium ... 


34-15 


Silica ... 


4-43 


Organic matter, trace 





433-26 
Free carbonic acid not determined. 

Skeleton Analysis of half-a-pint (10 ounces fluid). 
Solids. Antacids. Salines. Purgatives. 

27 - grains. 23'^ grains. 2 grains 1" grains. 

The Hauterive waters are strongly and permanently 
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alkaline. They are stated to contain a larger proportion 
of free carbonic acid gas than the other waters of Vichy ; 
but it is absurd to give in a bottle-water any estimation 
of carbonic acid gas, as it will always be a varying quan- 
tity. We have already drawn attention to the fact that 
the Vichy waters seem, from their composition, to retain 
the gas with great tenacity ; therefore, tbey are all good 
waters for bottling. 

Mesdames. 



Another Vichy water of some importance. 




It contains — 




Bicarbonate of sodium 


24030 


Bicarbonate of potassium 


1125 


Carbonate of magnesium 


2631 


Carbonate of strontium 


0-20 


Carbonate of calcium... 


36 01 


Ferrous carbonate 


2-01 


Manganese oxide, trace 




Sulphate of sodium 


16-30 


Phosphate of sodium... 


32 


Arsenic 


0-38 


Boracic acid, trace 




Chloride of sodium ... 


21-14 


Silica ... 


2-00 


Organic matter, trace 





Total 



35622 



Skeleton analysis of hilf-a-pint, or 10 fuid ounces : — 

Total Solids. .Antacids. Salines. Purgatives. 

22 grs. 19 grs. 1 gr. 1J grs. 

This water and the next (Hupital) are supposed to be 
the most ferruginous of the Vichy springs. It is also 
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one of the springs which is supposed to give off sulphu- 
retted hydrogen. There was no evidence of the presence 
of sulphides in the bottle examined ; and we must, there- 
fore, presume that those salts had become oxidised. As 
regards the iron, the small fluctuations in the relative 
amounts of iron present are probably due to the different 
temperatures at which the waters rise. Many of the 
springs, like Grande Grille, are said to be surrounded by 
an ocherish deposit. 

Another of the best known Vichy waters is — 



Hopital. 




contains — 




Bicarbonate of sodium 


314 26 


Bicarbonate of potassium 


4.21 


Carbonate of magnesium 


1232 


Carbonate of strontium 


0-26 


Carbonate of calcium ... 


36 00 


Ferrous carbonate 


0-23 


Manganese, trace 




Sulphate of sodium ... 


1832 


Phosphate of sodium 


3-00 


Arsenic 


0-07 


Boracic acid, trace 




Chloride of sodium ... 


3232 


Silica 


303 


Organic matter, trace 





Total 

Carbonic acid gas, free, not determined 



447 00 



Skeleton analysis of half-a-pint, or 10 fluid ounces : — 

Total Solids. Antacids. Salines. Purgatives, 

28J grs. 25 grs. 2 grs. 1 gr. 
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Pare. 



This is another well-known Vichy 


water, frequently 


imported in the bottled form. 




It contains — 




Bicarbonate of sodium 


298-00 


Bicarbonate of potassium 


1834 


Carbonate of magnesium 


1300 


Carbonate of strontium 


0-41 


Carbonate of calcium 


38'23 


Ferrous oxide ... 


0-24 


Manganese, trace 




Sulphate of sodium 


20-16 


Phosphate of sodium ... 


9-30 


Arsenic 


0-08 


Boracic acid, trace 




Chloride of sodium ... 


28-57 


Silica 


2-8 


Organic matter, trace 





Total solids... 
Carbonic acid, free, not determined 



429-13 



Skeleton analysis of half-a-pint, or 10 fluid ounces :- 
Salines. Purgatives 

If g™. l£ grs. 



Solids. 
26| grs. 



Antacids. 
23 grs. 



This analysis must conclude our notice of the Vichy 
waters. The others imported are Chomel and Celestins ; 
but it will be perceived that all the waters, though com- 
plicated in character, bear a great resemblance to each 
other. The complexity of character probtbly has given 
rise to their celebrity. At any rate, this is a good 
example of how difficult it would be to imitate such 
springs artificially. Presuming it were possible to imitate 
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them, how very improbable that in commerce such a 
formula would- be adhered to, as would give an analysis 
resembling the original springs. 

As we have now concluded the analyses of the Vichy 
springs, we wish to make a few remarks upon the bottling 
of these waters. We do not wish to insinuate that 
other waters are not bottled equally well, but the Vichy 
springs being under government supervision, we have 
an insight into the matter which is not afforded by the 
general run of information given in other cases. The 
question of bottling is one of great importance in connec- 
tion with the importation of mineral waters, and when 
we observe that very few will stand any considerable time 
without giving a sediment, we see the desirability of dwel- 
ling a little time upon this subject. 

As regards the Vichy waters, the corking is done by 
machinery, and good corks are specially selected. There 
is an excellent system pursued in connection with 
them which should be carried out with all the others 
Each bottle is secured with a tin capsule bearing the 
date of the year when it was bottled. Now, having 
regard to the change that might take place in mineral 
waters after keepiDg for some years, we cannot commend 
this practice too highly ; there is no reason to suppose 
otherwise than that those waters which contain organic 
matter would, however well corked, become putrid after 
a lapse of time, such a change being quite irrespective of 
the deposition of many of their most active ingredients. 
To illustrate the important commercial phase which 
the importation of mineral waters has assumed — Of 
Vichy waters alone, in 1866, 2,045,140 bottles were 
sent out, as against 350,000 bottles in 1853. M. Bouquet 
states that the average loss of carbonic anhydride in the 
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bottled waters is about 10 per cent., but from our own 
observation this loss is very erratic. The last portions, 
however, of carbonic anhydride, are retained with great 
tenacity, and as, in most waters, the quantity required to 
keep the carbonates in solution is very small, the ques- 
tion is really not of so much importance. The iron is 
generally deposited by virtue of oxidisation, not by escape 
of carbonic anhydride. Still, all waters should be stored 
in cool cellars, with as much care as would be expended 
upon good wine ; and the practice of placing the waters 
in shop windows, under a broiling sun, or on counters, is 
moat objectionable. 

Volt. 

The Vals waters are also very well known alkaline 
springs in Arduche, France. Like the Vichy waters they 
are bottled under government supervision, but the system 
adopted is not so good, the year of bottling not being 
marked upon the capsules as in the last-named waters. 
This point is of some considerable importance as the 
waters are inclined to deposit. The bottle therefore, 
should be held up to the light, and if it contains any 
appreciable amount of sediment it should be rejected. 
There are a great number of springs at Vals, but it will 
be sufficient to give the composition of a few. 

The most important springs are — 

Madeleine (S). — Very rich in carbonate of sodium, con- 
tains -.bout 350 grains per gallon. 

Saint-Jean (3). — Very little mineralised, only contain- 
ing 175 of total solids per gallon. 

Dominique (M). — Similar, but said to contain arsenic 
and iron in considerable quantities. 
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Pricieuse (S). — Is stated to be the most gaseous. It is 
the least alkaline of the strong alkaline waters. 

Desiree (S). — Similar to the previous one. 

Rigolette (W). — Given as containing no magnesia. 

It will thus be seen that the Vals waters vary consider- 
ably, and that if they were prescribed indiscriminately as 
" Vals waters," the patient would find a marked differ- 
ence if, after taking St. Jean (175 grains), he accidentally 
changed it for Madeleine (350 grains). 

The Vals springs are all highly carbonated, and it is 
probable that they are more suited to consumption 
at the springs than for importation. M. Candelle in 
his " Manuel de Medecine Thermale " divides the Vals 
into strong, medium, and weak, according to the quantity 
of bicarbonate of sodium that they contain. We have, 
according to his classification, put "S," " M," and " W 
against those waters which we have named, but do not 
wish it to be inferred that we adopt this classification. 

We now subjoin our analyses of four selected Vals 
waters — 

Precieuse. 



Bicarbonate of sodium ... 


... 180-32 


Bicarbonate of potassium 


702 


Carbonate of calcium ... 


... 11-72 


Carbonate of magnesium 


1306 


Carbonate of protoxide of iron 


0-34 


Chloride of sodium 


1-90 


Chloride of potassium 


052 


Sulphate of sodium 


601 


Sulphate of calcium 


5-60 


Alumina ... 


2-03 


Lithium, trace 




Organic matter, trace 





Total solids 228 -52 

Free carbonic acid not determined 
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Skeleton analysis of Half-a-pint (10 fluid ounces). 
Solids. Antacids. Salines. Purgatives. 

14-23 grs. 1327 grs. -15 grs. -37igrs. 

Desirie. 

Bicarbonate of sodiuni ... ... ... 165 01 

Bicarbonate of potassium ... ... 7-12 

Carbonate of calcium ... ... ... 9-54 

Carbonate of magnesium ... ... 1396 

Carbonate of protoxide of iron . . . ... 0"36 

Chloride of sodium 2672 

Chloride of potassium ... ... ... 3'02 

Sulphate of sodium 5'41 

Sulphate of calcium ... 611 

Alumina 1'56 



Total solids 238 81 

Free carbonic acid not determined. 

Slceleton analysis of Half-a-pint (10 fluid ounces). 
Total Solids. Antacids. Salines. Purgatives. 

14-92 grs. 12-24 grs. 1-85 grs. -35 grs. 

This spring and the previous one, with another, Ma- 
deleine, may be considered as being very much of the 
same character, and as being typical of the strong Vals 
waters. 

We find that bottled specimens of Vals waters give 
such different results from the original analyses, that we 
subjoin one for comparison, premising that we have con- 
verted grammes per litre into grains per gallon. 

Desirie (Ossian Henry). 

Bicarbonate of lime 39'97 

Bicarbonate of magnesia 63 -00 

Bicarbonate of soda 422-80 

Bicarbonate of potash 18'41 

Bicarbonate of protoxide of iron ... 0-70 

Chloride of sodium and potassium ... 77-00 

Sulphate of soda 1400 

Sulphate of lime 14-00 

Alumina 4 - 06 



Total solids 653-94 
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We now give our analysis of another of these waters :— 



St. Jean. 




Bicarbonate of sodium 


... 65-00 


Bicarbonate of potassium 


1-75 


Carbonate of calcium 


8'43 


Carbonate of magnesium 


2-98 


Carbonate of protoxide of iron 


0-30 


Chloride of sodium 


2-13 


Chloride of potassium 


0-50 


Sulphate of sodium 


2-37 


Sulphate of calcium 


3-07 


Alumina 


0-50 



Total solids 87-03 

Free carbonic acid not determined. 

Skeleton analysis of Half-a-pint (10 fluid ounces). 

Total Solids. Antacids. Salines. Purgatives. 

5£ grs. 5 grs. 1-10 gr. 1-10 gr. 

Dominique. 

We have now to consider that curious spring called 
Dominique, certainly curious when taken in connection 
with the general composition of the Vals waters ; how- 
ever, if we take a glance at the analysis of St. Jean, we 
see that a marked change is evident therein from the 
previous waters which assimilates it to the Dominique. 

The published analysis of the Dominique spring is as 
follows, per 1,000 grammes :— 

Sulphuric acid 1-30 

Silicate •> . 

Arseniate f of Sesqui-oxide 

Phosphate ( of Iron. 

Sulphate ' ! 0-44 

Lithia ... ... ■ .. ' 

Sulphate- of lime 

Chloride of sodium 

Organic matter 

Total solids 1-74 per 

litre = 121-80 grains per gallon. 
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Our analysis give us the following results, 
gallon : — 

Carbonates of calcium and magnesium 


in grains per 


with iron precip. on boiling 

Silica 


5-00 
0-70 


Alkaline salt?, including sulphate of 
sodium and chloride of sodium 


1136 


Sulphate of calcium 

ArseDic 


10-80 
0-05 


Organic matter, containing albuminoid 
ammonia ... 


002 


Freeamrronia ... 

Nitric acid ... 


0-012 
0-069 



Total solids 27-993 

Free carbonic acid not determined. 
Throwing out of consideration the Dominique Spring 
the Vals Waters may be viewed as well defined alkaline 
waters, the antacid properties of which are chiefly due to 
carbonate of soda, as evidenced by its marked action 
on phenol-phtalein on warming— St. Jean being very 
much of the same character as the others, only much 
weaker, Madeleine and Precieuse being almost identical 
in strength andcornposition.thechalybeatecharacter being 
well marked in each. St. Jean has been recommended 
as a table water, and although 1-10 grain of sulphate 
of sodium is present, it might probably be used with 
advantage for such a purpo : e where a slight aperient 
water is desired particularly, as the accompanying 
salines are not high. The Vals waters seem to be fairly 
tree from nitrogenous organic matter, but are not waters 
which are calculated to keep very well for any length of 
time in the bottled condition. As regards the Dominique 
water, as it is put forward as an arsenical water, we have 
endeavoured to give an estimation of the amount of 
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arsenic present. The previous analyses do not give any 
estimation of that important ingredient, and although it 
is attended with some difficulty, as the arsenic seems to 
be carried down with the deposit, it would appear to 
contain on an average about - 05 grain. 

Bilin. 

This very strong alkaline water is situated at Teplitz 
(Bohemia). It contains — 





Grains. 


Bicarbonate of sodium ... 


. 261-14 


Carbonate of calcium ... 


. 27-53 


Carbonate of magnesium 


10-66 


Bicarbonate of lithium ... 


0-50 


Carbonate of protoxide of iron . . 


1-00 


Sulphate of sodium 


,. 51-35 


Sulphate of potassium ... 


. 17-50 


Chloride of sodium 


. 26-91 


Phosphate of alumina ... 


0-31 


Silica 


2-40 


Nitric acid trace 




Ammonia trace 




Manganese trace 





Total solids 39930 

Free carbonic acid not determined. 
Dr. Hassall gives the nitrogenous matter (albumenoid 
ammonia ?) as beiDg -022 per 100,000 parts ; we found 
the sample which we examined remarkably free from 
albumenoid ammonia, containing nothing like the amount 
given in his analysis. We are therefore justified in 
stating that the albumenoid ammonia only amounted to 
a minute trace. 

The skeleton analysis of this water gives in the half-pint 
(10 fluid ounces). 
Total Solids. Antacids. Purgatives. Saline 

25 grains. 19 grains. 4£ grains. \\ grains. 

G 
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The Bilin water is something like the Vichy waters. 
It is strong and permanently alkaline — as evidenced by 
its action on phenol-phtalein. The alkalinity is mainly 
due to the large quantity of acid carbonate of sodium, the 
amount of earthy carbonates deposited on boiling being 
comparatively small. Therefore, the Bilin water may 
be considered (excepting the Vichy) as the most 
alkaline or antacid water that we possess. It is slightly 
more aperient, owing to the sulphate of soda which 
is preseut iu a somewhat considerable quantity. The 
chalybeate quality of the water is small, but well marked. 
It is said that this water is much richer in carbonic 
acid gas than the Vichy waters, and it is claimed as an 
" advantage of indisputed superiority." We can hardly 
see that this applies to the bottled waters, as mineral 
waters are not botthd under pressure, like the ordinary 
table, soda and seltzer waters— but its keeping ten- 
dency may possibly be improved by the super-satu- 
ration of the water at the fountain head. It contains 
lithium, although the presence of that metal is ignored in 
Dr. Hassan's analysis, published about eighteen months 
ago. 

Ems. 

These celebrated waters, perhaps, owe their renown very 
much to the situation of the springs, and the mild climate. 
The waters may be considered as mild alkaline waters, 
owing their properties chiefly to bicarbonate of sodium. 
Their aperient action is very slight, and is due to chloride 
of sodium, with small quantities of Glauber's salts. 
The Ems waters have been very frequently analysed, and 
with the usual discordant results, but as they have quite 
recently been re-examined with great care by Fresenius, 
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we will content ourselves with giving his analyses of the 
two principal springs. We have converted his calculations 
however, into the usual form of graius per galloD, to cor- 
respond with our previous analyses. 
The Eins waters are rather of a complicated nature. 

Krahnchen. 

Bicarbonate of sodium ... ... 148"370 

Chloride of sodium ... ... 70-840 

Sulphate of sodium ... ... l - 370 

Sulphate of potassium ... ... 3'280 

Bicarbonate of lime ... ... 17-240 

Bicarbonate of magnesium ... 15'050 

Bicarbonate of protoxide of iron ... 0'160 

Bicarbonate of magnesium ... 0*072 

Bicarbonate of baryta ... ) om i 

Bicarbonate of strontia ... J 

Phosphate of alumina ... ... 0032 

Silica ... ... ... , 3-790 

Total solids ... ... ... 260-215 

Free carbonic acid 

Skeleton analysis of ^ a pint 10 fluid ounces — 
Total Solids. Antacids. Purgatives. Salines. 

16^ grains. 103 grains. £ grain. 4^ grains. 



Kesselbrunnen. 
Bicarbonate of soda 
Chloride of sodium 
Sulphate of soda ... 
Sulphate of potash 
Bicarbonate of lime 
Bicarbonate of magnesia 
Bicarbonate of protoxide of iron 
Bicarbonate of manganese . . . 
Bicarbonate of baryta ) 

Barcarbonate of strontia J 
Phosphate of alumina 
Silica 

Total 
Free carbonic acid cub. inch ... 



151-97 

77-70 

0-06 

3-93 

18-12 

1436 

0-27 

0-04 

0-03 

09 
3-64 

270-21 
67-88 
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Skeleton analysis of i a pint (10 fluid ounces). 
Total Solids. Antacids. Salines. Purgatives. 

17 grs. Hi grs. 5 grs. •£ grs. 

In giving Fresenius' analyses of the Ems waters we 
have placed them before the reader just as he states 
them, but we know that the diads — lime, magnesia, 
manganese, baryta, and strontia do not exist as bicarbon- 
ates, and we have avoided this mode of expression in 
our analyses, and have always calculated them as 
3£" CO 3 . In this instance, however, we have adhered to 
the analyst, and his mode of expression, premising that if 
calculated as bicarbonates it would bring out these salts 
higher than we should give them in calculating an analy- 
sis of our own. It is self evident that the carbonic gas 
which holds these bases in solution would also be esti- 
mated a second time as free carbonic acid, and inserted in 
the analyses twice over. 



CHAPTER VI. 

THERAPEUTICS OF THE ALKALINE WATERS. 

Few remedies are more interesting than the alkalies, 
and they have always been the subject of speculation ; 
for simple, as at first sight, some of their effects appear, 
there are secondary actions about which there is grave 
doubt. At times they have been so generally lauded as 
to be constantly prescribed, and then there has come 
a reaction in which it has been maintained that 
they are apt to prove injurious. This beiDg the case 
with regard to the pharmaceutical preparations of the 
alkalies, we need not be surprised that the popularity of 
alkaline spas sometimes seems to wax and wane. Still, 
these springs have from early times maintained a high 
position, and increase of our therapeutical knowledge 
seems to extend rather than restrict the indications for 
their use. It is obvious that alkalies have a great r6le to 
play in practical therapeutics, but this need not blind us 
to the possibility of their abuse. 

Alkaline waters, and for that matter all the potent 
mineral waters, like other important remedial agents, 
should be prescribed with care, and patients should not 
take them except under professional advice. For a like 
reason medical men should make themselves familiar with 
the qualities and value of these waters, as well as with 
those articles of our materia medica which enter into 
their composition. In any form alkaline remedies a 
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useful and effectual whenever they are judiciously pre- 
scribed, and certainly many mineral waters offer us an 
agreeable method of employing them. 

M. Mialhe, whose researches on this subject extend over 
many years, has arrived at the conclusion that the 
alkaline bicarbonate? really belong to the class of aliments 
quite as much as iron, phosphate of lime, chloride of 
sodium, and other inorganic bodies. As like other salts, 
the alkaline bicarbonates form a necessary part of the 
animal economy, as their presence is necessary in a 
sufficient quantity to maintain certain chemical reactions, 
he thinks the proportion present in the body cannot vary 
without giving rise to grave disorder, but that an increase 
would be much less deleterious than a decrease in their 
quantity, because an excess is easily removed by the 
secretions, while there is no way of compensating for an 
unnatural diminution. This, however, doe3 not satisfy 
M. Mialhe, who maintains that, in proper doses, the 
alkaline bicarbonates cannot be injurious, and even in 
doses far exceeding the usage of our therapeutist?, he 
holds that they are quite inoffensive, and may even be 
beneficial. He holds, too, and physiological chemistry — 
of which he is an acknowledged leader — seems scarcely 
able to dispute the doctrine, that the physical nature of 
our tissues and vessels presents an insurmountable 
obstacle to any increase or decrease of the proportion of 
salts in the blood. Whenever a liquid is introduced into 
the system containing more of any salt than the blood 
requires, the excess of that salt escapes by the bowels. 
Such is the general statement which, although accepted 
in so many instances, is frequently not admitted in 
reference to the alkalies, or at least not present to- 
the prescriber's mind, and which M. Mialhe apparently 
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hold3 as universally true. According to him we cannot 
alkalinise ourselves to any extent we may propose, though 
we may do so within certain limits, and this degree of 
alkalinisation is, of course, all that is required in 
therapeutics. 

But, if this be so, how about the alkaline cachexia of 
which so much has been written ? If these views be 
founded on fact, such a condition could never arise 
as a consequence of the ingestion of alkaline reme- 
dies. Accordingly, we are not surprised to find 
that the author of these views joins MM. Durand- 
Fardel, Willemin, Boucomont, Petit, and other ob- 
servers in scepticism as to these ill effects. At Vichy 
DurandFardel has never seen the so-called alkaline 
cachexia ; yet there, if any where, unless, indeed, the expla- 
nation lie in the kind of alkali, which we shall discuss 
further on, we might expect it to be occasionally met witb. 
Willemin, so far from admitting the waters of Vichy to be 
debilitating, claims for them tonic properties under 
certain condition?. BoucomoDt, Pupier, and Petit, hold 
a similar doctrine. In support of this view it has been 
recorded that as much as 50, 100, 120 grammes of alkaline 
bicarbonates have been taken per day without doing any 
injury. We suppose, however, that our readers will 
regard such experiments as on a par with these made as 
to the number of tumblers of water that can be swal- 
lowed in twenty-lour hours. It is well known that en- 
thusiastic hydropathists have drunk excessive quantities, 
and they are to be congratulated on the activity of their 
skin and kidDeys at the time they made such a strain on 
their secretory apparatus. 

Although the existence of this alkaline cachexia is denied 
it is admitted that improperly administered, alkalies may 
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give rise to serious disorders, especially in cases of anosmia, 
of gTeat debility, or where there is any excess of alkalinity 
in the system. May this admission serve to convey the 
differences of opinion that have obtained ? All acknow- 
ledge that properly administered in suitable cases, alkalies 
would at least be very unlikely to do mischief, while im- 
properly given in unsuitable cases, they may cause serious 
disease. At the same time it should be observed, that 
many of the cases of so-called cachexia have appeared 
after the administration of large quantities of alkalies for 
a considerable period during an acute attack of rheumatism. 
It is difficult to maintain that the case was not suitable, 
as others exactly similar did so well under the same treat- 
ment. It may be thought that in the system of one patient 
there was an inability to get rid of excess, or that another 
had some unknown condition affecting the issue, or that 
the disease had varied ; but these are only conjectures, and 
it i3 not easy to understand why the same doses, of the same 
drug, at the like intervals, apparently under like circum- 
stances, should often prove so beneficial and occasionally so 
disastrous. Here the differences in the effects of the several 
alkalies ought not to be overlooked. Foreign writers, in 
speaking of the alkaline treatment, are apt to forget this 
point. They never omit to cite the mineral waters of Vichy, 
and the opinions of the residents at that celebrated spa. 
But now we would add, that soda being the alkali of Vichy 
water, it may be that the conclusions are drawn from obser- 
vations, not necessarily applicable to the alkaline treatment 
of acute rheumatism, which is carried out in most cases 
with potash, and, as we have said, it is after this disease 
that injury has been most frequently noticed. There can 
be no doubt that potash, as a rule, is less easily tolerated 
than soda. Potash lowers the blood-pressure and the tem- 
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perature. It seems to possess a direct action on the heart, 
causing it to beat with less power. The potash salts are 
some of them very potent cardiac depressors ; indeed, they 
may be called cardiac poisons. They notably depress all 
the powers of life, but this may be partially due to some 
influence on the spinal centre. At aoy rate, it will be seen 
that potash and soda differ much in their effects on the 
system, and although it is to be preferred in certain cases, 
it is always more likely to do mischief. It is, however, 
only right to remember the case of the illustrious chemist 
Therand, who fell into a state of grave cachexia after dosing 
himself with bicarbonate of soda to the extent of thirty 
grammes per diem. Few of our readers will be likely to 
recommend the pushing of the drug to this extent, and we 
suppose those who deny the danger of alkaline cachexia, 
will say that such an abuse of the remedy was not rational. 
From our estimate of the relative qualities of the alkalies 
we would suggest that large doses of potash salts should 
not be continued without great care. This briDgs us to 
another point in the treatment of acute rheumatism by 
alkalies. We believe that the mistake most frequently 
made is to continue the remedy too long. Suppose it is 
decided in any given case, that it is desirable to alkalinise 
the system, then it is better to do so at once, and potash 
is to be preferred to soda. Large doses may be given for 
a day or two without fear ; in fact, until the urine is alka- 
line ; but having reached that point, only just enough 
potash should be given to maintain the secretion neutral 
for a few days. After this it may be allowed to be feebly 
acid. The good to be obtained from the alkali in sush 
cases, has already for the most part been secured. If the 
justice of these remarks be admitted, their application to 
the subject in hand will be obvious, from the fact that 
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alkaline waters are often recommended in chronic rheuma- 
tism in which they should be prescribed with circumspec- 
tion. Probably, the introduction of salicin will largely dis- 
place the alkaline treatment of acute rheumatism, but there 
will also be cases in which the alkalies seem to be indicated, 
and then they can be tried in the manner we have recom- 
mended ; perhaps, too, as preliminary to salkio, salicylic 
acid, or the salicylates. 

To return from this special case to the more general 
application of alkalies. It is impossible to overlook their 
simple chemical effect on the primas vias. Indeed, for this 
they are often prescribed, without refeience to ulterior 
action, and in such cases it is that we have most often met 
with the abuse of this class of remedy. Our readers are 
however, likely to be alive to this evil, and we may there- 
fore pass on. In the blood the alkalies appear as albumi- 
nates, phosphates, and carbonates. The solution of fibrin 
and albumen is closely connected with their presence, and 
Liebig thought that carbonate of soda might be regarded as a 
sort of conveyer of carbonic acid to the luDg«. Organic acids 
and carbo-hydrates and probably seme of the more impor- 
tant constituents of the blood are oxidised by these agents, 
and this accounts for the wasting sometimes seen from 
their use, especially in fat patients. It would seem not 
improbable that we can render the blood unusually alka- 
line, by a careful administration of successive doses, 
graduated according to the rate of elimination, but the 
rapidity with which these remedies are carried out of the 
system, renders it impossible to do this by doses at long 
intervals. Here is sufficient food for thought to any one 
who has fallen into mere routine practice. Besides making 
oxidation more active, alkalies stimulate osmosis. There 
can be no doubt that, as continual interchanges take place 
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between the blood and the tissue?, we may carry on our 
work still further by the long continued use of alkalies, 
and it is probably in this way, rather than in the action 
in the blood, that the wasting we have alluded to is brought 
about. When it is advisable to increase tissue-inetamor- 
phosis, it may be accomplished in this manner, though the 
reader will, perhaps, think that there are other more 
natural methods of reaching this end. Whether such 
increased metamorphosis leads to the more rapid forma- 
tion of new tissue is a question which most would 
answer in the affirmative, but we cannot forget that so 
desirable a consummation may be sometimes prevented by 
the very remedy employed. If it impair digestion and 
assimilation, what other results can ensue ? This has hap- 
pened again and again, but may be avoided by a wise plan 
of administering the remedy. It is the proper use of al- 
kalies, and chiefly of the bicarbonate of soda, that the physi- 
cians of Vichy, and other alkaline spas have never seen do 
any mischief. But their improper use may be fraught 
with peril, and the late M. Gubler related several instances 
of alkaline cachexia to the Paris Academy. We have al- 
ready indicated that this might easily occur, and in doing 
so, have pointed out the manner in which it is most proba- 
bly brought about. 

Something must be added as to the special indications 
for administering the waters of this group. Their alkaline 
property is the most obvious, and to that the chief import- 
ance has always been attached. Whether we speak of them 
as antacids or as agents assisting to maintain the normal 
alkaline reactions within the body, their use in functional 
diseases of the alimentary canal is closely related to the 
employment of soda in other forms. In dyspepsia and 
diarrhcea, this is readily seeD, as well as in other disorders 



100 THERAPEUTICS OF 

of the stomach and bowels. It is by no means proved that 
we can increase the normal quantity of soda in the bile, 
and yet it is believed by some that gall stones have been 
dissolved in this way. If there be no foundation for this 
belief, it seems certain that many cases of jaundice — 
chiefly those depending on catarrh of the cystic duct — have 
been relieved by alkaline waters. Much the same may be 
said of functional liver derangements ; and competent 
observers record cases in which palpable enlargement of 
this organ has diminished during a course of these waters. 
Such cases are usually treated by the thermal springs, 
and the influence of the quantities of warm fluid, as well 
as other circumstances, must not be lost sight of. In 
lithiasis and in gout these waters are also largely em- 
ployed, although soda is not considered the most appro- 
priate alkali in these conditions. It is probably by 
hasteniug tissue changes that they are efficacious, for the 
view that they merely neutralise excess of uric acid is in- 
sufficient, and this effeci is even disputed. In catarrh 
of mucous membranes these waters are useful. As far as 
the alimentary membrane is concerned, this may be 
thought due to the antacid effect, but it can hardly be 
the case in the respiratory tract, where the3e waters, and 
more markedly those which also contain chloride of sodium, 
prove serviceable. Catarrh of the bladder, and other 
parts of the genito-urinary tract, may also be treated by 
these waters, but in such cases caution is to be enjoined. 
In diabetes alkaline waters must not be given in too large 
doses, or continued too long at a time. We have re- 
frained from going too deeply into the differences of 
the several alkalies, because in mineral waters we have 
practically only to do with soda. The action of bicar- 
bonate of soda, the chief ingredient, is however, some- 
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times modified by the presence ]oi chloride of sodium, 
as well as the other constituents, and whether alone or 
in combination the effect varies with the dose, the 
degree of concentration of the water, the period of the 
day when it is taken — a point which resolves itself into 
the state of the digestion at the time — and, lastly, the 
temperature at which it is drunk. With regard to this 
last point something has been said in a former chapter. 
Here, therefore, it need only be remarked that warmth 
favours the absorption of the soda, and the warm waters 
are most in repute when it is desired to affect the fluids of 
the body, but cold springs are recommended where the 
local effect on the primce via? is aimed at. Some of the 
bottled waters may be warmed to imitate as far as may be 
the conditions in which they are taken at the springs. We 
have now only to note the principal waters of this class. 

Vichy is the sovereign of alkaline spas. It possesses both 
warm and cold springs ; its waters are well adapted for 
bottling, and are, in fact, exported in enormous quantities. 
Professor Tichborne finds less soda in the bottled waters 
than might have been supposed from previous analyses ; 
but still, the quantity is so great that Vichy retains its 
pre-eminence as the strongest alkaline spa. The number 
and varying qualities of its springs enable those skilled in 
their use to rely entirely upon them when mineral waters 
of a powerful alkaline nature are required. It is always to 
be remembered that these waters are potent medicines. 

The Grande grille is a hot spring, temp. 105 deg. Fahr., 
and perhaps more used than any on the spot. It is 
specially used in diseases of the abdominal viscera, in 
the cachexia induced by residence in hot climates, in 
obesity, and whenever it is desired to stimulate absorp- 
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tion. Id some cases of biliary calculi Vichy is useful. 
Diseases of the spleen are treated, but with much less 
benefit. Patients with gravel or other urinary affections 
resort in great numbers to Vichy. In gout, the Celestins 
spring, which is cold (temp. 58 deg. Fahr.), and by far 
the most pleasant to drink, is in most repute. It bears 
exportation well, and, as a naturally cold water, seems 
well adapted for bottling. The writer has prescribed it for 
many years. The Hauterive has recently replaced it to 
a considerable extent. We may, however, observe that 
all the spriogs possess the same general character, that 
the distinctions offered are by no means absolute, that 
one may usually replace the other, that the differences 
observed at the springs are mostly due to the various 
temperatures, and that, so far as regards the exported 
waters, all may be considered of equal value. In disorders 
of the stomach it is unnecessary to point out the indications 
for alkalies. In diabetes Vichy has been of great service, 
but the treatment is usually carried out at the spa. A 
season has often been followed by excellent results, 
and, during the intervals between their visits, patient 
may at intervals drink the bottled waters, with the cir- 
cumspection indicated above. As the writer has previously 
published a pamphlet (a) on these waters which has passed 
through four editions, he need say no more on the subject 
here. 

Yah. — It has been stated in some quarters that Vals 
furnishes the most concentrated of all the alkaline 
waters. A reference to Prof. Tichborne's analyses 
(p. 85-8) is sufficient to dispose of this assertion which 

(a) "A. Visit to Vichy, with an Account of its Thermal 
Springs. &c.' By Prosser James, M.D. 
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was perhaps founded on M. Ossian Henry : s analysis. 
That chemist found a much larger proportion of soda 
present, but whatever may have been the amount in 
the water when he examined it at the springs, the only 
indications for prescribing the bottled waters are furnished 
by their chemical qualities as now imported. The highest 
proportion of carbonate of soda found by Prof. Tichborne 
was 13 - 27 grains in ten fluid ounces, while Vichy yielded 
24 grains. This is in accord with our clinical experience 
for we have never considered VaU as strong as was repre- 
sented. It is assuredly a less powerful antacid tban Vichy. 
Still these waters are useful agents, and may be employed 
in a similar way to those of Vichy, bearing in mind their 
relative strength, a point now decisively settled. The 
Precieuse and Madeleine springs are regarded as more tonic, 
inasmuch as they contain a fraction more iron. It is, how- 
ever, scarcely appropriate to apply the tern chalybeate to 
such waters. The claim of the Dominique spring to be 
termed arsenical will be spoken of hereafter. The St. Jean 
is so weak that it is sometimes spoken of as a table water, 
but it contains five grains of antacids in the half-pint, and 
may therefore claim to be medicinal. It is useful when a 
weak alkaline water is required, and therefore is to be 
specially distinguished from the other Vals waters. 

Bilin water has been lately imported, and is strongly 
alkaline, as much so, in fact, as the weakest spring of 
Vichy, but much less so than the others. The amount of 
earthy carbonates is also small, so that the water is not 
" heavy " on the stomach. It is a very good useful member 
of the group of strong alkaline waters. 

Ems, — In the waters of Ems the proportion of carbo- 
nate of soda is much less, but its action is re-enforced as 
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well as modified by the chloride of sodium which is present 
in sufficient amount to give Ems a claim to be included in 
a group of waters containing the two salts. We have 
already shown that the chloride is a corrigent as well as a 
most useful adjunct. It stimulates the stomach and 
bowels, increasing the secretion of the mucous membrane, 
and promoting tissue metamorphosis. It is chiefly 
due to the combined effects of the two salts that Ems 
retains its celebrity, unless we are to attribute a greater 
effect to the climate and surroundings when patients resort 
to the spa. In catarrh of the stomach and other conditions 
requiring an alkaline water of less strength than Vichy, 
but more stimulating in its nature, Ems may be tried. In 
catarrh of the respiratory mucous membrane, Ems also 
long eDjoyed considerable reputation, but in laryngeal and 
bronchial cases, we venture to assert that it is only seldom 
that the depressing and admittedly rather damp climate of 
this valley, with it3 mid-day heat, and evening and 
morning mists, should be recommended. It was at one 
time extolled for consumption, but all have now given up 
recommending it in that disease. The fame of the 
"Bubenquelle'' for sterility has quite passed away, but 
the place is much resorted to for the treatment of diseases 
of women, when a course of baths and alkaline salt waters 
are desirable. The bottled waters are not so much em- 
ployed in this country as they might be, considering their 
mildness and the indications we have given for their use. 



CHAPTER VII. 

CHEMICAL CHARACTERISTICS OF ARSENICAL WATERS. 

An analysis of the water of the St. Dominique well, 
at Vals, has already been given at p. 88, showing that it 
contains only O05 of arsenic, although sometimes re- 
garded as an arsenical water. 

La Bourboule — Source Choussy. 

Arsenical, but strongly alkaline, are the Bourboule 
springs — Puy du Dome, France. There are two principal 
springs, Choussy and Perriere, but we have only met 
with the first-named water. This source (Choussy) rises 
at a high temperature, 108 Faht. , from two openings. 
Thfenard first announced the fact that this water con- 
tained large quantities of arsenic, and states that it exists 
as arsenious acid, or as neutral arsenite of soda. The 
water is compared with Ems. The proprietors say, " Ems 
water and that of La Bourboule-Choussy resemble each 
other very closely, with the exception of arsenic, which 
is only found in the waters of La Bourboule-Choussy. 

H 
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It contains — 



Bicarbonate of sodium 


... 100-22 


Carbonate of calcium 


... 11-33 


Ohloride of sodium 


... 221-00 


Chloride of potassium 


4-12 


Chloride of magnesia 


2-54 


Arsenioub acid 


0-80 


Sulphate of potassium 


920 


Ferric oxide 


0-37 


Silica 


1-99 


Alumina (trace) 


... 


Lithium (trace) 




Ammonia (trace) ... 


... 


Total solids 


... 351-57 


Free ammonia not determined. 





Skeleton analysis of J a pint (10 fluid ounces.) 
Total Solids. Salines. Antacids. Purgatives. 

22 grs. 14j grs. '7 gra. J gr. 

Arsenic '05 

There is no doubt that the arsenic exists in the water 
as arsenious acid, or rather we should say as arsenite 
of sodium, it therefore differs in this respect from t 
Dominique, or the arsenical Vals water. It is another 
example that most of the arsenical waters are strongl 
alkaline. This is much more likely to be the case when 
the arsenic is in the lower state of oxidation. When it 
is found associated with the nitrates, or in a thoroughly 
oxidised water we find it generally existing as arsenic acid. 
Vide Dominique spring. The relative therapeutic value 
of arsenious acid (As 2 O 3 ) and areenic acid ("As 2 05) is 
still a moot question. The Choussy seems to be a very 
pure water. 

Court St. Etienne. 

Not a very great distance from the historic ground of 
Waterloo, some arsenical waters were discovered in 1878, 
at Court St. Etienne. The Court St. Etienne water can- 
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not be considered as purgative, but it is stated that it is 
one of the strongest and most permanent of the arsenical 
waters. 

It has been analysed by Prof. De Wilde, of the Univer- 
sity of Bruxelles, whose analysis runs as follows : — 



Silica 






0.0086 


Ferric oxide 




0-0090 


Lime 




0-0728 


Magnesia 




0-0061 


Potash and soda 




0-0193 


Lithia 




trace 


Sulphuric acid 




0-0776 


Carbonic acid 




o-ono 


Chlorine 




00176 


Nitric acid ... 




0-0346 


Arsenic acid 




0-0097 


Organic matter and loss 




00259 






grm. 


Total 




0-2922 


Less oxygen corresponding tc 
Chlorine 


'} 


0-0039 


Total per litre 


0-2883 grm. 


We do not find this water exactly the 


same as the above, 


and would prefer to try and associate the acid3 and bases 


together. The specimen we exam 


med 


gave on analysis — 


Chloride of sodium 






1-80 


Chloride of calcium 






0-34 


Nitrate of calcium 






3 03 


Sulphate of calcium 






626 


Sulphate of potassium 






0-39 


Iron (ferric oxide) 






0-35 


Silica 






0-60 


Carbonate of calcium 






2-07 


Carbonate of magnesium .. 






1-03 


Organic matter and loss . . 






0-80 


Lithia 






trace 


Arsenic (As2 O5 ) 0'5 = Arseniate 




of sodium 




0-83 


Total solids 


17-50 grs. 



Free carbonic acid gas not determined. 
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Skeleton Analysis of Haifa-pint (10 fluid ounces.) 

Total Solids. Antacids. Areeniate Salinea. 

of Sodium. 
1, l-10th gr. 2-10ths gr. -05 l-3rd gr. 

The Court St. Etienne string is evidently a very valu- 
able water of a new character. It might, we should say, 
be indulged in rather freely, because the total solids are 
under 18 grains per gallon ; but, at the same time, it must 
be borne in mind that over 4i per cent, of those solids 
consist of areeniate of soda. That the arsenic exists in 
the water as the higher oxide of arsenic there can be little 
doubt, and in this respect it differs materially from such 
waters as Vichy, in which the arsenic is present as 
A*a O3. 

The water is perfectly[neutral to phenol-pthalein, owing 
to the fact of its antacids being only carbonates of alka- 
line earths. It contains no alkaline carbonates. It is 
also perfectly neutral to tropeoline, and seems to possess 
great permanent properties. It also seems to be quite 
free from nitrogenous organic matter. 



CHAPTER VIII. 

THERAPEUTICS OF ARSENICAL WATERS. 

Some years ago no little sensation was caused by the 
discovery of traces of arsenic in several mineral waters. 
Many at once concluded that the full therapeutic value 
of arsenic could be obtained by drinking such waters, 
and in the case of spas already in high repute, no small 
share of their virtues was attributed to the newly-dis- 
covered ingredient. It was, however, very soon found 
that arsenic was far more generally distributed than had 
been supposed, and so many spas were able to boast of 
its presence that any specific effect was seen to be doubt- 
ful. Moreover, in ail cases only minute quantities of the 
element were detected in the water — mere traces, cer- 
tainly not enough to enable us to choose such media for 
the administration of ordinary doses of arsenic ; in most 
cases it would require from half-a-gallon to a gallon of 
the mineral waters to be imbibed daily in order to'obtain 
a moderate therapeutical dose. Further, this medica- 
ment was associated with much larger quantities of other 
substances to which it was only natural to attribute 
the chief effects of the waters. The arsenic was most 
frequently found in alkaline waters, and in such cases 
could only be regarded as an adjunct to the soda. Ac- 
cordingly, few now insist on mere traces of arsenic as 
characteristic of such waters. Nevertheless, there are 
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two or three spas which have obtained a certain repute 
for their so-called arsenical springs. Among these the St. 
Dominique, of Vals, a weaker alkaline spring than the 
others at the same place, has been pushed. Professor 
Tichborne finds it only contains 0-05 grains per gallon. 
Some of the success of Mont Dore has also been attributed 
to the minute quantity of arsenic found in the waters. 
But the chief arsenical spa up to this time has been La 
Bourboule, where there are three alkaline springs, contain- 
ing a good deal of chloride of sodium. In one of these 
Professor Tichborne finds - 05 grain in ten ounces of the 
water, which is present in the form of arsenite of sodium. 
(See his analysis, p. 106). Another water he his analysed 
is that of Court St. Etienne, which differs much from 
others, as it contains only 18 grains of solid substances in 
a gallon, and thus the arsenic can be taken almost pure. 
The amount present is "05 gr. in ten ounces, and it is 
present as arseniate of soda. This water is, then, not an 
alkaline one, and what effects it may be found to have will 
be fairly attributed to the arseniate of soda. 

The indications for the use of arsenic are sufficiently 
distinct, and if the medicine be present in sufficient quan- 
tities in any mineral waters, advantage can be taken of 
them to provide an additional mode of administration. 
If an alkali be at the same time indicated La Bourboule 
may be given ; if otherwise, a trial may be made of Court 
St Etienne. In either case it will naturally occur to the 
reader that not seldom the use of the pharmacopceial pre- 
parations of arsenic may be equally useful and more reli- 
able. If need be they may be reinforced by alkaline and 
ther mineral waters. 



CHAPTER IX. 

TABLE WATERS. 

We have now to deal with an important body of waters. 
They include those which have generally been classed 
under distinct heads, namely — saline (waters owing their 
chief efficacy to salt) faintly alkaline waters, and indif- 
ferent waters. Now, we prefer to class all these waters 
under one head — it is immaterial to us what the exact 
analysis may give ; it is evident that as regards classifi- 
cation we must consider them from the point of view of 
their application, the justification of the application being 
determined by the analysis. If they are used as a table 
water, or a food product — they are certainly equally 
important, we may say more important than other waters, 
because of the very large quantities consumed. 

Seltzer. 

The most important of table waters we give first. 
Advertisements may have done a great deal, quality has 
done something, but no water has been able to displace 
Seltzer water as regards its hold on the public mind, and 
its position as a natural table water. It is the one which 
has been the type of artificial table waters. The consi- 
deration also of Seltzer water will justify us in a system 
for the first time adopted in these articles of keeping the 
salines, such as chloride of sodium, distinct in our classi- 
fication from the strong purgatives, such as sulphate of 
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sodium. It has been pointed out in the therapeutics of 
our work, that even water itself may be viewed as an 
aperient under ctrtain circumstances. It is not practi- 
cally so, however, when drank at the table with our 
meals, and the same may be said of salines, such as 
chloride of sodium. We could have no better illustia- 
tion of this than the very general use of Seltzer water, 
which, if it acted at all energetically as an aperient, 
would not be used as a table water. These remarks 
mnst be always borne in mind in considering the analyses 
of table waters ; the presence of rather large quantities 
of chloride of sodium is no detriment, providing the 
sulphates of magnesia and soda are low. The seltzer 
spriDg contains nearly 200 grains of chloride of sodium, 
but very little sulphate of sodium, and no sulphate of 
magnesium. 

It is, perhaps, not too much to say that the most 
celebrated waters, perhaps in the world, are those ob- 
tained at the small post-town called Sellers, a short 
distance fiom Schwalbach. Although we have never 
been at that town, we think we are justified instating 
that the spring or springs are not used as baths, and that 
it is entirely consumed in bottles for home and export 
consumption. Murray, in 1876, stated that a million 
and a-half of bottles were expoited annually, and that 
the quantity was increasing. We can readily believe 
that the consumption of this water has been even further 
increased owing to the extensive use of it on the table. 
Although, strictly, a mild saline alkaline water in its 
natural state, its piquant flavour is increased by the 
addition of salt, which bungs its solid ingredients up to 
279 grains ; the added salt is nearly one-half of the entire 
solids. 
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Seltzer. 




Bicarbonate of sodium 


.. 47-07 


Carbonate of calcium 


.. 2191 


Carbonate of magnesium 


.. 21-51 


Chloride of magnesium 


.. 1504 


Protocarbonate of iron 


1-50 


Carbonate of manganese 


0-02 


Chloride of sodium 


.. 16244 


Chloride of potassium 


239 


Sulphate of sodium 


213 


Phosphate of calcium 


trace 


Phosphate of sodium 


313 


Fluorine 


•01 


Bromine 


trace 


Nitrate of calcium 


0-13 


Silica 


2-05 


Free ammonia 


.. 037 


Nitrogenous organic matter (none) 
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Total solids 279-30 grs. 

Carbonic acid not determined. 

The Skeleton analysis of J a-pint or 10 oz. fluid — gave 
Solids. Salines. Antacids. Purgatives. 

17J grs. 10i grs. 5£ grs. 1 gr. 

The antacid properties of this water are largely due to 
the alkaline earths, and the consequence is that it does 
not present a very marked alkaline reaction with phenol 
phtalein, even after prolonged boiling. Still, it does 
exhibit a slight alkaline reaction, particularly if warmed. 
The water, as examined by us, differs very considerably 
from the published analysis, more particularly as regards 
the smaller amount of alkaline carbonate?, and the pre- 
sence of chloride of magnesium, which is ignored in the 
other analyse?. 
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We have already referred to the difference in the 
composition shown by the analysis published by us and 
those previously given. We subjoin a copy of Kastner's 
analysis, and the discrepancies pointed out will be readily 
perceived. 

Seltzer according to Kastner. 



Bicarbonate of soda 

Chloride of sodium 

Chloride of potassium 

Sulphate of soda 

Phosphate of lime 

Phosphate of alumina ... 

Phosphate of soda 

Fluoride of calcium 

Bicarbonate of lime 

Bicarbonate of magnesia 
Bicarbonate of protoxide of iron 
Bicarbonate of maDganese 

Bromide of sodium 

Silica 



Ors. 
97741 

17-2285 
0-2890 
0-2615 
0-0004 
00002 
0-2615 
00016 
2 6678 
2-5586 
0-1088 
0-0032 
0-0002 
0-2500 



13 



the 



The most important discrepancy here 
appearance of any soluble salt of magnesium except the 
carbonate. This is decidedly wrong as applied to the 
bottled waters, as evidenced by the fact that, on the 
evaporation of the Seltzer water to dryness in a capsule, 
and on re-solution in water [and filtering, the greater part 
of the magnesia is found in the filtrate ; had it existed 
entirely as carbonate, it would hive been practically left in 
the insoluble form on the filter. The larger portion of the 
magnesia is evidently present as chloride, and this fact 
accounts for the pleasant sweet taste which the Seltzer 
ater possesses. The chloride of sodium adds to this a 
piquant flavour which i3 very grateful. It is not generally 
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known that the magnesium bitter taste is peculiar to sul- 
phate of magnesium. It is that salt which has induced 
the name " bitter wasser " to be applied to so many of the 
Continental purgative waters. The bitterness may be 
perceived in a solution of carbonate of magnesia in car- 
bonic acid gas, or in a few of the other salts in a more or 
less degree, but not so in the chloride of magnesium, (a) 

The discrepancy observed in the analysis may be ac- 
counted for by a remark made by Messrs. Ingram and 
Royle, the well-known mineral water importers. They 
say " that the water, as it flows from the spring contains a 
small quantity of iron, and, when bottled in glass bottles, 
is liable to discolour wine or brandy when mixed with it " 
(from the tannic acid present in the wine forming tannate 
of iron). " This disadvantage, which applies not only to 
Seltzer, but all waters of a chalybeate character, is obviated 
when the water is bottled in earthen jars, as a small quan- 
tity of common salt is placed in the jar, which causes the 
iron to deposit. The omission of this precaution, or care- 
lessness in performing it, which sometimes occurs, explains 
the misapprehension." 

We cannot see that it explains anything except the fact 
that the amount of the chlorides, as compared with the 
original spring, is largely increased. Nor can we see what 
difference the bottling in stoneware, as compared with 
glass, has to say to the precipitation of this iron, without 
some of the lime or other salts in the imperfectly glazed 

[a) Fresenius states that " the soluble salts of magnesium have 
a nauseous bitter taste," and this seems to have been accepted 
generally without further investigation. Anyone who tries ii 
solution of chloride of magnesium will find that it is quite sweet, 
and this description applies to many other salt* of magnesium. 
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bottles act upon the water, and cause a precipitation. If 
such were the case it would be a very strong argument for 
discarding the earthen bottles. We are rather inclined to 
think that the real object in using these bottles is to hide 
any deposit which might fall, and which would look ugly 
in the glass bottles. 

In describing the Vichy waters we dwelt at some length 
upon the bottling of the waters, and as the Seltzer waters 
represent a typical system of bottling in which stoneware 
jars are used we will devote a small space to the description 
of the bottliDg process as carried on at Neider Selters, 
premising that the account is chiefly taken from an amus- 
ing book, which, as regards its scientific and other infor- 
mation, is rather out of date— ie., "Bubbles from the 
Brunnens of Nassau." The profitable spring, which was 
the property of the Duke of Nassau, was placed at the 
disposal of the people after a certain number of hours had 
been spent in bottling for stock. The earthen bottles or 
jars are supplied lrom various manufacturers, and are 
therefore uncertain as regards their quality. A number 
of young girls carry thirty-four of them at a time to an 
immense trough, which is kept constantly full by a large 
fountain-pipe of clear fresh water. The bottles, on arriv- 
ing, were here filled brimful (as the writer conceived) for 
the purpose of washing, aDd were then ranged in ranks of 
a hundred each, there being ten rows of seventy bottle? . 
Next morniDg the writer perceived that about one-third 
of these bottles were in a mutilated state, their noses lying 
by their side, supported by the adjoining bottles. " What 
could possibly have been the cause of the fatal disaster 
which, in one single night, had so dreadfully disfigured 
them, I am," says the writer, "totally at a loss to imagine." 
On asking for an explanation he was informed that, being 
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supplied from different manufacturers, they are, after filling 
brimful, left for the night. The officer visits them next 
morning — whose wand of office is a thin, long-handled, 
little hammer — when he walks along each line, and the 
instant he sees a bottle not brimful, without listening to 
any long winded argument, he at once decides that there 
shall be no mistake, and thus, at one tap or blow of the 
hammer, off goes the head. The bottle must either con- 
tain a crack, be porous, or it will retain the water twelve 
hours at its original level. After this performance the men 
reverse the full bottles in the ranks, every broken bottle 
being thrown away. By this means the bottles undergo a 
process of washing after soaking for twelve hours, and to 
a certain extent this remedies the objections which we are 
now about to raise to the stone bottle. 

Everyone knows that even in well-glazed stone or 
earthenware bottles there is a certain amount of porosity 
Now, not only does this allow the gas to get in, but soluble 
constituents of the clay are rendered up to the water. 
Ems, Pullna, and other waters, are still put into these old- 
fashioned stone bottles, and we think it is quite time the 
practice were discontinued in favour of glass bottles. As 
the bottles are made of the roughest material?, the vessel 
would be most objectionable were it not for the method 
provided at Selters of soaking them. However, this i3 not 
infallible, as is proved by a bottle before the writer now, 
which, although still retaining the original cork, and being 
perfectly free from any crack, has lost half its contents after 
standing for six months in an upright position. 

Taunus. 

This water is derived from a well-known spring, 
situated at a short distance from Frankfort-on-the-Maine. 
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As it has been lately analysed by Taylor, we give bis 
analysis, only converting the original figures into grains 
per gallon for the sake of comparison. 

Chloride of sodium 18004 

Chloride of potassium 18'90 

Carbonate of calcium 95'90 

Carbonate of magnesium 1232 

Carbonate of sodium ... l - 40 

Sulphate of calcium 4 - 06 

Silica traces 

Alumina traces 

Phosphate of calcium traces 

Total solids 312'62 

Carbonic acid (given as compressed) ... 202 - 58 
Carbonic acid (in solution) 121 - 45 

We have ourselves examined tbis water for nitrogenous 
organic matter, and find it fairly free therefrom. It will 
be seen that in it the alkalinity is greatly due to 
the carbonates of the alkaline earths, ind would be useful 
where bone constituents are wanting. 

The skeleton analysis of 10 ounces (£ pint), <jave 

Total .Solids. Antacids. Salines. Purgatives. 

19* grs. 6| grs. 12£ grs. None. 

This water is peculiar, although pure ; it is calcareous 
and non-purgative, and therefore should only be adopted 
under medical advice as a table-water. 



Harzer Water. 
We are at a loss to find out much information about 
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the source of this water. It, however, seems to be making 
ground. It contains — 

Bicarbonate of sodium 



Carbonate of calcium 
Carbonate of magnesium 
Chloride of sodium 
Chloride of potassium ... 
Sulphate of sodium ... 

Silica 

Lithia (minute trace) 



10-12 
1713 
3-62 
49-08 
0-28 
1-13 
0-12 
0-01 

81-49 



Total solids 
Free carbonic acid, not determined. 

skeleton analysis of 10 fluid ounces, | pint. 

Total Solids. Antacids. Salines. Purgatives. 

5, l-10th grs. 2 grs. 3 grs. -07 grs. 

It will be observed that this water is one in which 
the sodium saline predominates with a well-marked 
alkalinity, due to bicarbonate of sodium, as evidenced by- 
its action in phenol-phtalein. At the same time it is a 
comparatively light table water. It is quite pure as 
regards nitrogenous organic matter. The taste of this 
water is pleasant ; in fact, we may say that it belongs to 
those waters which possess a special piquant flavour. It 
is stated that this water has a large sale on the Continent, 
and that the consumption was 1,000,000 bottles in 1879, 
and has probably largely increased. The ingredients in 
this water are very nicely balanced. It is a strongly effer- 
vescing water. 

: Apollinaris. 



Apollinaris^ water, according to the original analysis, 
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is stated to contain 178 grains of solids per imperial 
gallon, 88 grains of which are carbonate of sodium. We 
find that this water is a little stronger than this, giviDg 
258 grains, when thoroughly dried, at 212° F. 

It contains — 



Bicarbonate of sodium 


106-21 


Chloride of sodium 


50-23 


Sulphate of sodium 


2402 


Phosphate of sodium 


trace 


Sulphate of potassium 


1-41 


Carbonate of magnesium 


45-00 


Carbonate of calcium 


28-80 


Ferric oxide 


1-00 


Alumina 


0-80 


Lithium 


... minute trace 


Silica 


1-21 


Free ammonia 


trace 


Nitric acid 


trace 



Total solids, dried at 212 
Free carbonic acid not determined. 



258-68 



Skeleton analysis of 10 fluid ounces, h a pint. 
Solids. Antacids. Salines. Purgatives. 

16-l-10thgre. ll^grs. 3-l-10th grs. l£ gre. 

The proprietors make a great point of contrasting this 
water with seltzer water, a9 it possesses similar con- 
stituents, but combined in happier proportions by the 
chemistry of nature. The italics are so in the circular. 

The strong points about Apollinaris water are first, 
its freedom from organic impurities ; secondly, its pleasant 
aerated character, and the fact that if the source of supply 
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13 so copious, it will probably be fairly constant in com- 
position. 

The original analysis runs thus (marked old analysis), 
when calculated to the imperial gallon, 

Carbonate of soda 87'99 

Chloride of sodium 3262 

Sulphate of soda 21 - 00 

Phosphate of soda 

Salts of potash 

Carbonate of magnesium ... ... 30'94 

Carbonate of lime ... ... ... 4'13 

Oxide of iron and alumina ... ... l - 40 

Silicic acid 056 



Total 178-64 grs. 

Free and semi-combined carbonic acid 27'75 
Combined carbonic acid S'7 

Apollinaris Water, although comparatively new, is 
extensively used in this country, owing to the mode in 
which it has been advertised, and also to undoubted 
merits of its own. 

It flows, according to the statement of the proprietors, 
from a spring in the valley of Ahr, near Neuenahr, in 
Germany. It has been stated, from personal inspection, 
that from the well issues a supply of mineral water 
amounting to 6,000 large bottles per hour, equal to forty 
millions per annum. None other than the natural gas 
is said to be used in charging the bottles and jars. In 
this respect the Apollinaris Brunnen was one of the first 
natural aerated springs put upon the market. It springs, 
according to the circulars, from a deep, rocky source. 

i 
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Again, the directors say, " Apollinaris, beiDg a pure 
natural product, possesses many obvious advantages as a 
table beverage over ordinary artificial aerated waters." 
We must demur to such a theory, because there are 
hundreds of mineral and other pure natural waters 
which are perfectly unfit for table use. 

There seems to be two qualities of Apollinaris water in 
the market — 1st. Bottled under single pressure ; 2nd. 
Bottled under double pressure. We presume this first 
water is bottled under the pressure obtainable at the 
surface. 

In speaking of the amount of carbonic acid present in 
this water, and the peculiar mode iu which the above- 
quoted iU'ration is expressed, we must dwell for a moment 
upon the subject of the genuineness of the Apollinaris 
water, as it very materially concerns a series of articles 
like the present, which have been constructed with a view 
of determining the merits as well as the bona fides of, such 
preparations. It ia no secret that the genuineness of 
Apollinaris water has been disputed. In other words, 
it has been stated that Apollinaris is a made-up water, 
being, in fact, not only artificially aerated, but more or 
less added to as regards its constituents. If so, it would 
be our bounden duty to expose such imposition ; whilst, 
it it is not so, we have every right to try and clear away 
any mystery. We are of opinion that the expressions 
quoted have led to a misapprehension as regards this 
point. We refer to " bottled under single and double 
pressure." 

The amount of carbonic acid stated in the analyses (see 
original analysis) corresponds to the amount of free and 
combined carbonic acid as found at the mouth of the 
spring,— i.e., on the surface of the water. The water, 
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in the depth of the earth, contains a larger quantity of 
carbonic acid, corresponding, according to a well-known 
scientific rule, to the height of the column of water press- 
ing upon it. 

The slight difference in favour of the carbonic acid of 
the water in glass bottles as compared with those in stone 
jugs is owing to the fact that the transparent bottle can 
be filled with water up to the necessary height, and imme- 
diately corked without the admission of any air ; while 
a wooden plug has for a moment to be inserted into the 
stone jug, in order to expel a sufficient quantity of water 
to allow the jug to be corked without bursting. We have 
steadily set our faces against the use of stoneware jugs for 
mineral waters, believing that the undoubted superiority 
of glass in every respect, both as regards the keeping of 
the water, its freedom from earthly impurities, and other 
causes, too numerous to now recapitulate, are quite suffi- 
cient to do away with this relic of barbarism. The great 
inducement (i.e., the dearness of glass) has now gone. It 
is, therefore, with some surprise that we see a large and 
important company encouraging such a mistake as to cater 
for the old-fashioned prejudices of the ignorant. 

As regards the genuineness of the Apollinaris water 
there can be little doubt. The natural carbonic acid gas, 
being used for charging the bottles, and producing a water 
which, when bottled, exerts a considerable pressure, is one 
of the two reasons which have given rise to the statement. 
The water seems to be obtained at a depth of seventy feet 
below the surface of the earth, and, calculating from the 
quantity of free carbonic acid gas in the water at the out- 
flow of the spring, it follows, in accordance with the phy- 
sical laws, that the water, where drawn, must be as much 
supersaturated with carbonic acid as if subjected to a 
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pressure of more than two additional atmospheres. Con- 
sidering that the spring, at its outflow, has a temperature of 
70° Fahr., its origin, on the basis of the so-called Henry's 
principle, must be supposed to exist at a depth of 920 feet. 
Here it would have twenty-nine times the quantity of 
carbonic acid gas that the water shows at its outflows. 

"These remarks will explain the fact of enormous exhala- 
tions of carbonic acid at the spring, which are so great that 
in the absence of strong winds it is found impossible to 
descend the stairs leading to the pit surrounding the spring 
further than within eight to nine feet above the pavement." 
" When the water rises to the surface, the gas escapes from 
the water ; but as the spring is covered by a metal cylinder, 
the gas is carried into a hermetically-closed reservoir, from 
whence it is forced again into the water, under such pres- 
sure as will represent the pressure exerted at the depth 
from whence the water is taken." If this is a correct ex- 
planation, such a procedure is perfectly legitimate, and 
thus disposes of the statement of its being similar to an 
artificially aerated water. 

Another reason for the statement that Apollinaris water 
is artificial is the small addition of chloride of sodium, 
which is openly acknowledged. This is the statement put 
forward by the company : — " A small quantity of chloride 
of sodium (never exceeding 1 in 1,000 parts) is added to 
the water, or the corks are soaked in a solution of salt 
It had been noticed that when mineral waters had been 
bottled for a length of time sulphuretted hydrogen was 
■ leveloped, owing to the reducing action of the cork on the 
small amount of sulphate of soda contained in such waters. 
As a preventive, Professor G. Bischoff's proposal to make 
the aforesaid addition was acted upon. 
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Adelheidsquelle. 
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A Bavarian spring situated near Heilbrunn ; is largely 
imported. It has been analysed by Pettenkofer, whose 
analysis we give, calculated to grains per imperial gallon : 





Grains. 


Chloride of sodium ... 


380-68 


Bromide of sodium ... 


367 


Iodide of sodium 


2-19 


Chloride of potassium 


0-20 


Sulphate of sodium ... 


0-43 


Carbonate of sodium ... 


62-16 


Carbonate of calcium... 


584 


Carbonate of magnesium 


1-44 


Carbonate of iron 


072 


Alumina 


1-42 


Silica ... ... 


1-47 


Phosphate of calcium, trace 




Organic matter 


1-60 


Total 


461-87 



Carbonic acid not determined. 
Skeleton analysis of half-a-pint, or 10 fluid ounces : — 
Solids. Salines. Antacids. Purgatives. 

28-8J grs. 23'8j grs. 4£ grs. "03 grs. 

The Adelheidsquelle water is a very strong saline water, 
with a well-marked alkaline character, due to the carbo- 
nate of sodium. It contains comparatively little lime. It 
also possesses the peculiarity of containing a considerable 
quantity of alkaline iodides and bromides ; therefore, will 
probably be used more as a medical water tban as a table 
water. It has, however, a, composition based upon the 
lines of the table waters, and is therefore placed amongst 
them. 

Gerolstein. 
At a short distance from the ruins of Castle Casselburg, 
between the rivers Kyll and Moselle, is an artesian well, 
called the Schlossbrunnen Gerolstein. 
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This artesian well is sunk to a considerable depth in a 
bed of limestone and slate. The country would appear 
to be a district of extinct volcanic craters, and it is prob- 
able that the Schlossbrunnea Gerolstein derives, as stated 
n the circulars, its chemical components (the saline and 
alkaline ingredients) from layers of basalt and porphyry. 
It is stated that this water being obtained by sinking 
the artesian well in the Eifel volcanic mountains is 
perfectly free from all organic matter, or impurity. The 
circular goes on to say that unlike most mineral waters it is 
wholly impregnated with its own natural gas, or carbonic 
acid which rises in volumes from the shaft and rocky 
fissures. " The Gerolstein water is not tampered with in 
any way, but is delivered in the same state exactly as it 
flows from the spring." Although the springs are re- 
puted as beiDg valuable medicinal springs from the 13th 
and 14th century the artesian well was not opened with a 
view to its commercial dissemination until the year 
1876, we may say that although this water is old in 
local reputation, it is not so well known as many others 
in its bottled form. 

Although it is not many years since this water has been 
introduced into this country, it would seem that it 
has received a considerable amount of royal and high- 
class support. This means very little. Perhaps no class 
is as sensitive to a name as the upper classes. Let a 
company get hold of a good name, and the upper circle 
follows like a flock of sheep Our remarks, however, do 
not apply to the Gerolstein water, and they would be 
quite out of place were it not for the extensive manner 
in which such a system of advertising is used in the 
mineral water world. 
The Gerolstein water is comparatively a mild antacid 
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water, giving no permanent alkaline reaction until boiled 
some time with phenol-phtalien, showing that the alka- 
linity is nearly equally distributed between alkaline 
bicarbonates and the carbonates of the alkaline earth?. 
It is remarkably pure, and stood those searching tests for 
the presence of nitrates and nitrites, diphenylamine, and 
niitaphenylein diamine, it is quite free from nitroge- 
nous organic matter. It has been already statel that the 
Gerolstein Company only charge this water (which is 
strongly aerated) with the natural carbonic acid gis 
obtained from the spriug ; and they invite inspection of 
the spring and works. One of the recommendations of the 
Gerolstein water J3 that, combined with great purity, from 
the small amount of solids contained therein, it may be 
indulged in freely ; at the same time, it must be always 
borne in mind that its action will be slightly aperient, but 
this to many thousands, will be hailed as a grateful charac- 
teristic of Gerolstein. 

Gerolstein water contain? — 
Bicarbonate of sodium ... ... 7271 

Carbonate of lithium ... ... ... '10 

Carbonate of calcium ... ... ... 426 

Carbonate of barium, trace 

Carbonate of magnesium ... ... 24'2 

Carbonate of iron (ferrous carbonate) 010 

Carbonate of manganese, trace 

Sulphate of potassium 0"20 

Sulphate of sodium 8-21 

Chloride of sodium ... 12'20 

Bromide of sodium ... Oil 

Iodine, trace 

Phosphoric acil ... - 02 

Silica 303 

16354 
Free carbonic acid not determined. 
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Skeleton Analysis of 'Half-a-pint (10 Fluid Ounces). 

Total Solids. Antacids. Salines. Purgatives. 

10£grs. 8fgrs. £ gr. £ fer. 

Bellthal. 



A spring, in the valley of Moselle, is 


recommended as 


a light table water. 




It contains in the gallon — 




Bicarbonate of sodium ... 


22-54 


Bicarbonate of potassium ... 


5 83 


Carbonate of magnesium ... 


1393 


Carbonate of calcium 


. 4(V13 


Chloride of sodium 


1-53 


Sulphate of sodium 


1-10 


Nitrate of sodium 


0-23 


Carbonate of iron 


012 


Carbonate of manganese ... 


0-03 


Ammonia trace 




Phosphate of calcium 


001 


Alumina ... 


0'02 


Silica 


0-30 


Total solids 


8577 grains. 



Free carbonic acid not determined. 

Skeleton Analysis <f Half-a-pint (10 oz. fluid). 
Total Solids. Antacids. Salines. Purgatives. 

5j grs. 5 gre. MOth gr. l-10th gr. 

We cannot recommend this water. It is of an antacid 
nature, chiefly owing this property to the presence of a 
rather large proportion of alkaline earths, whilst the pre- 
sence of ammonia, nitric acid, and phosphates being so 
well-marked is an objection to its general use as a table 
water. It deposits on standing a slight sediment in the 
bottle, which chiefly consists of iron. 
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•JWilhelms' Quelle. 

This is another of the aerated mineral waters of the 
same character as those lately considered. The spring is 
situated in a beautiful district, mountainous in the extreme. 
Kronberg is the nearest point. The Sauerbom, or mineral 
spriDg, gives rise to the name of the valley of Sauerbom 
It is an isolated but beautiful spot. The Wilhelms' Quelle 
was known as far back as the Sixteenth Century, and at 
that period was in great request according to the account 
of the proprietors. " Perchance, when summer heat held 
sway, the lonely solitude of the spring might be broken by 
the inhabitants of Kronberg, who came to fill their pitchers 
at the source " — so runs the description. It is mentioned 
by Tabernae Montanus, a celebrated natural philosopher of 
his day, in a work published in 1584, at Worms, viz., " The 
Water Treasury." The spring was first enclosed in 1618. 
This enclosure was renewed in 1790, and finally improved 
and rebuilt in 1878. The valley is covered with springs, 
which gush forth in all directions. Many of these springs, 
however, differ much in composition ; for instance, there is 
one strongly chalybeate, and another which is described as 
being " saturated with salt.'' The circular issued with 
this water contains a curious statement. It says, " This is 
the only table water which contains iron in the peculiar 
form of the protoxide, being exactly in the same form as 
the iron contained in the human blood." We should be 
inclined to say that in mineral waters the iron is invari- 
ably in the proto- or ferrous form when in the spriDg, but 
naturally becomes oxidised by age. This doe3 not, how- 
ever, occur so readily in the waters, which are decidedly 
aerated by carbonic acid gas. 

A number of analyses of this water have been made, 
including one made by Fresenius in 1878. This analysis 
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seems veiy exhaustive, and is stated to have been 
partially performed at the laboratory of Wiesbaden. 
Another has been performed by Prof. Atttield, of London. 
We give the analysis in this book as based upon their 
analyses. In Fresenius'a report he goes into minute 
details which the larger quantity of water at his disposal 
enabled him to determine, but to them we have added 
a few points from observations made by our own exami- 
nations. It contains in the gallon — 

Bicarbonate of sodium 5 - 49 

Bicarbonate ol lithium 0'30 

Carbonate of barium ... ... 0'24 

Carbonate of strontium 0'02 

Carbonate of calcium 29 - 54 

Carbonate of magnesium 6'75 

Chloiide of sodium 117'53 

Chloride of potassium 2 - 48 

Bromide of sodium 0"04 

Iodide of sodium ... ... ... Trace 

Sulphate of sodium 1"57 

Phosphate of sodium 0'06 

Carbonate of protoxide of iron ... 200 

Carbonate of magnesium 2'00 

Silica 7-00 

Ammonia Trace 



Total 175-02 grains. 

Free carbonic acid gas not determined. 

Skeleton analysis of half a pint (10 oz. fluid). 

Total Soiids. Salines. Antacids. Purgatives. 

lOfgrs. 7gre. 2$ grs. l-10th gr. 

The water is perfectly fiee from nitrogenous organic 
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matter and is highly aerated. We have given the 
magnesium here as it appears in the Fresenius analysis, 
that is as being associated with carbonb acid, but this is 
not strictly correct as it is evident that a small portion 
of magnesium is associated with the chlorine. To make 
this change, however, would entirely disarrange the 
analysis ; and the quantity is too small to merit much 
consideration. 

Wilhelms' Quelle is a very pure table water, strongly 
saline in its character, which owe3 its antacid properties 
chiefly to carbonate of calcium. 

BlRRESBORST. 

This spring, which is used as a table water, is situated 
in the Eifel Mountains, in Rhenish Prussia. It was 
analysed in 1875 with great care by Fresenius, and we 
give his figures, calculated to grains per gallon : — 



Bicarbonate of sodium ... 


... 199-570 


Bicarbonate of lithium ... 


... 0231 


Carbonate of calcium ... 


... 19-103 


Carbonate of barium ... 


I 0010 


Carbonate of strontiu m . . . 


Carbonate of magnesium 


... 76-501 


Carbonate of iron 


... 2-458 


Carbonate of manganese 


... 046 


Biborate of sodium, trace 




Sulphate of potassium 


.... 3-646 


Sulphate of sodium 


... 9-514 


Chloride of sodium 


... 25-033 


Bromide of sodium 


... 0-025 


Iodide of sodium 


... 0-0003 


Phosphate of sodium 


... 0-015 


Nitric acid, trace 




Phosphate of aluminium, tiace 




Silicic acid 


... 1-717 


Total solids ... 


... 337 869 


Free carbonic acid 
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Skeleton Analysis of 10 o:. fluid (hpint). 
Solids. Antacids. Salines. rurgntives. 

21 grains. 18 grains. H grains. 1 grain. 

This is a table water of very marked alkaline character 
and slightly purgative. 

Harrogate Kissingen. 
Although this water is almost strong enough to be con- 
sidered a medicinal water, we have inserted it here owin 
to two causes. It is ba}ed on the lines of a table-water, 
although rather concentrated (604 grains per gallon), and 
is also artificially aerated, to make it more palatable. We 
believe that this lsst is done at the suggestion of Prof. 
Attfield, who has lately examined the water. He reports 
as follows: — "After my experiments on the modes of 
keeping out the mischievous oxygen of the air, and of 
adding solvents of the chalybeate components of the 
Harrogate waters, I have no hesitation in recommending 
simple aeration of the waters b\- a due quantity of carbonic 
acid gas immediately they come from the spring, and, of 
course, immediately bottling. Aerated Harrogate waters 
would take immensely with the public." 

This spring has been repeatedly analysed. In 1845, 
by West, in 1854, by Hofmann, in 18G7, by Muspratt, and 
by Attfield in 1879. There has been very little change, 
as evidenced by these analyses, which were all performed 
by reliable men. 

The total solids in the pure spring seem to have 
come back to the old figures of the original analyses per- 
formed in 1845, namely, about 875 grains, whilst they 
fluctuated to 908 and 991 in 1854 and 1867. It is inte- 
resting to remark in connection with this spring that 
excessive rainfalls do not, from the records, appear to 
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influence the composition. It would, probably, be the 

case in most of the similar mineral springs which, in nine 

cases out of ten, come from considerable depths. If a 

water were influenced by such rainfalls, it would give 

indications of surface drainage. The water is fairly 

chalybeate, but still this chalybeate character seems to 

be steadily increasing, although we have not found quite 

as much iron present as given in Prof. Attfield's analysis 

Thus the iron in 1854 was 134 ; in 1867, 1'79 ; and in 

1879, 4-6. 

It contains in the mild bottled form per gallon — 

Chloride of sodium 465'63 

Chloride of potassium 1500 

Chloride of magnesium 45 '42 

Sulphate of barium - 35 

Sulphide of sodium ... ... ... trace 

Carbonate of barium ... T46 

Chloride of strontium 0'59 

Chloride of calcium 61'18 

Carbonate of calcium 6'09 

Carbonate of iron 6 09 

Silica 250 

Lithium 

Ammonia ... 0'10 



Total 604-31 grs. 

Skeleton analysis of 10 ounces fluid (J a pint.) 
Total Solids. Salines. Purgatives. Antacids. Iron. 

37Jgrs. 29 grs. 3 grs. 1 gr. J gr. 

The presence of sulphides, although very naturally to 
be expected, is here observed for the first time. The 
Harrogate Kissingen is a mild chalybeate water, possessing 
very little aperient properties ; in fact, only what would 
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be about sufficient to control the action of the iron. The 
Harrogate Kissingen is perfectly pure, gives only an alka- 
line reaction with phenol-phtalein after boiling some 
time, and even that is not permanent. It has no action 
upon dipbenylamine or metaphenylene-diamine, proving 
the absence of nitrates, or nitrites. Nor does it contain 
any nitrogenous organic matter. It is artificially aerated 
by carbonic acid gas. 

From the next analysis it will be seen that this spring 
bears a remarkable resemblance to the Bavarian Kissin- 
gen, but is a better water. 



Kissingen (Bavaria). 




Rakoczy. 




Chloride of sodium 


. 407-543 


Chloride of potassium ... 


. 20-008 


Chloride cf magnesium 


21-265 


Chloride of lithium 


1-401 


Sulphate of magnesium 


. 41-187 


Sulphate of calcium ... 


. 27225 


Carbonate of magnesium 


1-192 


Carbonate of irt-n (ferrous cxide) 


2210 


Phosf ■hate of calcium 


•392 


Silica 


•903 


Nitrate cl sodium 


•651 


Bromide of sodium ... 


•586 


Carbonate of calcium 


74-267 


Total solids ... 


.. 59883 



Skeleton Analysis of 10 oz. fluid (i pint). 

Solids. Salines. Antacids. Purgatives. Iron. 

37i grs. 29 grs. 4 grs. 3| grs. -14 grs. 

Saint Galmier. 
This establishment is at Loire, in France. There are 
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three or four sources, but the particular one we have 
examined is marked Source Nouvelle {cachet (Tor). The 
other waters are Source Badoit (green seal), Source Andre 
(blue seal), and Source Centrales (yellow seal). The 
Source Nouvelle contains — 



Carbonate of magnesium and / 
Carbonate of calcium > 


34-00 


Bicarbonate of sodium... 


1866 


Bicarbonate of potassium 


4-23 


Carbonate of strontium . . 


8-49 


Carbonate of iron 


0-63 


Carbonate of manganese, trace 




Sulphate of sodium 


5-53 


Sulphate of calcium 


1210 


Chloride of sodium 


15-12 


Chloride of magnesium 


310 


Chloride of calcium, trace 


... 


Nitric acid 


1-83 


Phosphoric acid, trace 




Lithium, trace 




Silica 


4-20 



Total solids 107'89 

Skeleton Analysis of \-pint (10 fluid ounces). 
Total solids. Antacids. Salines. Purgatives. 

6^ 3|grs. lgr. 1| grs. 

Although not a very strong water, St. Galmier is 
complicated in composition. It is strongly antacid in 
character, but chiefly owing to the magnesia and 
alkaline earths ; it is therefore peculiar in this respect. 
It, however, contains a marked quantity of carbonates of 
the alkalies, and therefore gives a decided reaction after 
boilmg with pheno!-pthalein. It is quite pure, and contains 
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no nitrogenous organic matter, and is worthy of a place 
amongst the first-class table waters. The ingredients are 
very equally divided iu character. 

Eosbach. 

The Rosbach springs are situated at Rosbacb, near 
Homburg. Prof. Wanklyn reports that he personally 
inspected these springs in the autumn of 1878. He states 
that " the spring from which the Company draws the water 
is covered with a metallic hood so as to catch the natural 
carbonic acid, which escapes along with the water, and with 
which the bottles are charged." This seems to be the 
favourite method adopted for charging the water with 
the natural gas by all similar companies, but we must confess 
to some surprise that no better and more scientific method 
has been adopted. It seems to us very like the system of 
letting the deer escape for the pleasure of recapturing him 
again. According to Prof. Wanklyn, the rate of flow of 
this spririg is 27 litrts per minute, equal to 18,000,000 full 
bottles in the year, and its composition, according to the 
same authority, is — 

Urains. 

Chloride of sodium 83'0 

Carbonate of calcium ... 257 

Carbonate of magnesium 12'6 

1213 

Skeleton Analysis of Ilalf-a pint (10 oz. fluid). 
Solids. Salines. Antacids. Purgatives. 

7i grs. 5 grs. 2£ grs. — 

We have no doubt that in a general and rough sense the 
above represents the composition of thi3 water, but if it 
did so exactly it would not be necessary for the public to 
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pay for such a water, as it could be so easily imitated, 
owing to its simplicity of composition. We have not the 
quantity or time for a thorough examination, having only 
one small bottle at our disposal, which we have devoted 
simply to the determination of the absence, or presence, of 
organic impurities. We find this water, as stated in 
Professor Wanklyn's report, to be fairly pure in this 
respect. It gives no evidence of nitrogenous organic 
matter. But at the same time the examination was 
quite sufficient to show that it is much more compli- 
cated in composition than the simple formula given 
above. In fact, there are certain ingredients which must 
be present in a mineral water which are not given in the 
above analysis. 

One of the peculiarities of the Rosbach spring is the 
comparative absence of sulphates. In the analysis given 
above no sulphates are present ; the bottled water con- 
tains sulphates, although in comparatively small quan- 
tities. They amounted in the sample examined to nearly 
two grains of sulphate of sodium per gallon. This water 
also contains small quantities of other salts than those 
mentioned. 

Orezza. 

This water is peculiar because it may be drank freely 
as a table water, yet its most marked property is its 
chalybeate character. 

We have not analysed it, but have merely examined it 
as regards its freedom from organic impurities. The 
analysis was performed by Poggiale, and we give bis 
figures, calculated to the imperial gallon : 
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Carbonate of calcium 42'14 

Carbonate of magnesium .. . ... 5 "18 

Carbonate of protoxide of iron ... 8"96 

Sulphate of calcium 1'47 

Chloride of potassium > 

J ... 0'9o 

Chloride of sodium > 

Alumina 0"42 

Silica 0-28 



Total solids ... 59 "43 grs. 
Free carbonic acid 1-24 per 1,000 parts. 

Skeleton Analysis of ^-pint (10 ozs. fluid). 
Solids. Salines. Antacids. lion Purgatives. 

3| grs. 3 grs. 6-100ths. \ grain. 

The Orezza spring is in Corsica, and is chiefly used in 
its own district for drinking purposes. It is free from 
organic nitrogenous matter. 

Baden-Baden. 

The four springs which give celebrity to Baden-Baden 
as a bathing establishment have lately been united into 
one by an extensive series of works carried on under the 
Grand Ducal Government. Shafts were sunk under the 
castle, uniting in one main shaft, the springs, Ungemach, 
Bruh, Hollen, and Juden spring. Some of thes« shafts 
are 400 metres long (441 yards). Prof. Bunsen has lately 
performed a most elaborate analysis of this water, and 
by operating upon immense quantities, has got out the 
amounts to a great nicety. Thus, to estimate the arsenic, 
he operated upon half a cwt. of the water. It would be 
presumption to pretend to refine upon such an analysis, 
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as it could only be performed upon the spot. We 
therefore give Buneen's figures calculated to grains per 
gallon : 



Bicarbonate of iron 


•0371 


Bicarbonate of magnesium 


•2051 


Bicarbonate of manganese 


•0945 


Bicarbonate of lime 


117929 


Sulphate of strontia 


•3164 


Sulphate of lime 


148078 


Chloride of potassium 


9-3128 


Chloride of sodium 


141-1031 


Chloride of calcium 


1-4763 


Chloride of lithium 


3-7567 


Chloride of rubidum 


0-0934 


Chloride of calcium 


•0938 


Chloride of magnesium 


•7511 


Bromide of magnesium 


•3752 


Normal calcium ortho-arseniate 


•0490 


Normal calcium ortho-phosphate 


•0115 


Silica 


8-9138 


Carbonic acid 


1-2117 



Traces of ammonia and organic 

matter 194-3948 



Skeleton Analysis of \-pint (10 ozs. fluid). 
al Solids. Salines. Antacids. Purgatives. Araeniate of Calcium 
12 grs. 9J grs. j grs. -05 grs. -003 grs. 

Btinsen states that the combined water from this 
main shaft differs very little from the individual springs 
which he had previously analysed. In speaking of the 
arsenic and lithium, he says, as these two ingredients, in 
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particular, are of great interest in medical regard, I have 
taken special points to determine their amounts. The 
method adopted may be interesting to our readers in 
showing how minute composition in mineral waters 
is arrived at. and also as illustrating the wonderful 
difference a minute analysis, such as Bunsen, gives, and 
the merest outline, as illustrated in the analysis of the 
Rosbach springs. 

The arsenic was precipitated from about half a cwt. of 
water previously concentrated, and then acidulated with 
muriatic acid at a temperature of from 70° to 80° (cent.) 
by means of sulphuretted hydrogen maintained con- 
tinuously for five days. That the arsenic was not derived 
from the materials used in the experiment, but from the 
mineral water itself, was demonstrated in a counter- 
experiment, in which distilled water, placed in the same 
utensil, and subjected precisely to the same treatment, 
with the same chemical agents as the mineral water had 
been, exhibited no trace of arsenic. 

ScHWALHEIM. 

Schwalheim water is not much used in this country, 
yet it is a very good spring of a distinctive character, 
namely, a water which owes its alkalinity or antacid pro- 
perties entirely to the carbonate of calcium. It is also a 
slightly chalybeate water, and contains a small quantity of 
lithium. The presence of lithium was first noticed by the 
writer of these articles in the year 1867. The spring had 
previously been analysed by Liebig, but it is just possible 
that a chaDge had taken place between the dates of the 
analyses. The writer gives his own figures. The analy- 
sis had been very carefully performed at the time, and 
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has since been generally adopted and used by the 
proprietors. 



Schwalheim water contains per gallon 

Carbonate of calcium 
Ferrous carbonate ... 
Carbonate of magnesium ... 
Chloride of potassium 
Chloride of magnesium ... 
Chloride of lithium 
Chloride of sodium 
Sulphite of sodium 
Bromide, trace 

Silica ... 

Carbonic acid (not determined) 



40-400 
1-360 
5-528 
3 776 
3-992 
0-034 

97-648 
6-056 

8-480 



Total solids ... 167-274 grs. 

Skeleton Analysis of i-pint (10 ozs. fluid). 
'Total Solids. Salines. Antacids. Purgatives. Iron. 
10 »rs. 6j grs. 2|- grs. 1| grs. l-10th gr. 



CHAPTER X. 

THERAPEUTICS OF TABLE WATERS. 

In studying this part of the subject it is essential to 
bear in mind what has already been stated with regard 
to the consumption of ordinary potable water in varying 
quantities, and at various periods of the day. All that 
we have there said necessarily applies to the use of such 
mineral waters as are recommended to be taken at table. 
Some of these are feebly saline, others are slightly alkaline, 
a third class — containing iion— are called chalybeate or 
tonic, while some less common constituents give a character 
to others. In waters intended for constant use it is obvious 
that the mineralisation must be moderate, and in some cases 
the ingredients are such that very small quantities suffice to 
render the water a medicinal rather than a dietetic agent. 
Thus table waters with a considerable quantity of salt 
approach in character saline waters. Those containing 
sodium carbonate are related to the alkaline waters, and 
those with small quantities of iron have a claim to be 
admitted into the class of chalybeates unless the propor- 
tion of metal is very small. Most of these waters con- 
tain free carbonic acid, an agreeable stomachic frequently 
employed in other forms, to which some of the qualities 
of the beverage are unquestionably due. The familiar 
effervescing draughts and the artificial aerated waters of- 
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commerce have their uses. Richter has recommended 
artificially aerated distilled water as a menstruum, and 
lately it has been offered us as a beverage, as if it were a 
novelty. 

It is an error to suppose that the value of a water is in 
proportion to the amount of gas it contains. A large 
quantity is expelled from the stomach almost as soon as 
swallowed, or else is liable to cause distress. Hence 
waters containing a moderate amount are found more 
digestible. When, however, a suitable water is found 
to contain more gas than agrees with the stomach, the 
dose can be allowed to stand awhile so as to let the car- 
bonic acid escape. From 5 to 10 or 12 cubic inches per 
pint of water is an agreeable quantity, and within these 
limits the beneficial action on the stomach and bowels is 
most marked. It will be said that our ordinary aerated 
waters sometimes have a large quantity forced into them, 
but it should be remembered that much of this escapes 
the moment a bottle is opened, and many persons find it 
better to sip these than to drink them off. Moreover, 
one of their most important uses is to mix with a non- 
aerated fluid like milk. la the gaseous saline waters the 
constituents are rapidly absorbed, and the digestive 
energy of the carbonic acid well marked. Bat instead 
of going over the general therapeutics of table waters we 
will pass in review those of which we have given 
analyses. 

Seltzer. — This claims first place as the general favourite 
which has longest maintained its repute. Our new ana- 
lysis will correct the impression which has generally pre- 
vailed as to its ingredients, and give an idea of its action. 
It is both antacid and saline. The slight alkaline reaction 
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of the water depends on the fact that its antacid quality 
is, for the most part, due to alkaline earths, though, as 
will be seen, it does contain some sodium bicarbonate. 
The saline quality is largely due to the sodium chloride, 
which is added to the water when it is bottled. The 
purgatives, it will be seen, are only in minute quantity, 
Mr. Tichborne's careful analysis giving only one grain in 
the half-pint, and yet it is a common observation that the 
use of seltzer increases intestinal action. This confirms 
what we have stated as to the value of gaseous and other 
waters in constipation. All who require a gaseous, feebly 
alkaline and saline water, with a tendency to relax rather 
than constipate, may therefore try seltzer. Its saline con- 
stituents give it the refreshing quality which assists in 
allaying thirst, and the gas makes it palatable. It 
promotes the secretions of the skin and kidneys. It can be 
mixed with milk, but it is not so pleasant in this form as 
artificially aerated and alkaline waters. It is a pity it is 
not universally sold in glass instead of stone bottles. 

Taunus. — Here we have a palatable calcareous table 
water, containing no purgatives, but as rich in salines and 
antacids as the seltzer. As the antacid quality is due to 
the carbonates of the alkaline earths, some persons may 
find it sit rather heavy on the stomach, and some may 
think it constipating. On the other hand, it might be 
preferred where earthy salts are supposed to be indicated. 

Harzer. — This is a pure, light, antacid, saline, gaseous 
water, very pleasant to the taste, and grateful to the stomach. 
The alkaline reaction is due to sodium carbonate, and the 
saline quality to the same chloride. It contains even less 
purgatives than seltzer, so that it may be said to be non- 
aperient, but this minute quantity, with the other in- 
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gredients, suffices to reader it non-constipating. It is an 
excellent digestive water. 

Apollinaris. — This water has been so prominently 
brought before the public of late years that many people are 
under the impression that it was previously unknown. 
We, however, have long been acquainted with it, and some 
of our patients drank it regularly years before it was ad- 
vertised in England. There are several springs, and we 
are not aware that the Company has purchased all. It 
will be seen that the Apollinaris water now in the market 
does not quite correspond with the original analyses. Prof. 
Tichborne finds it stronger, especially in sodium chloride, 
and carbonate . Of the former of these we are informed 
that a certain quantity is added. Il would be interesting 
to learn whether any of the latter is also artificial, as other- 
wise the spring would appear to be increasing in strength, 
for we can scarcely suppose that so ordinary a salt would 
have been erroneously computed. 

It may surprise some to hear that Apollinaris is closely 
related to seltzer, and yet a comparison of the analyses will 
show that this is the case. The two contain nearly the 
same quantity of solid ingredients, and they are distributed 
in a similar manner. Still there are some differences. 
Thus Apollinaris contains in half-a-pint more antacids and 
less salines than seltzer, and it has half as much again 
purgatives. It is, therefore, quite as digestive, rather more 
antacid, and more likely to increase the action of the 
bowels. It has a good supply of gas, and is tolerably 
palatable. Personally we should prefer it without the 
added salt. The Company boast so much of the " Chemis- 
try of Nature " that they might perhaps make the effort to 
abide by her works without the additions of art. 
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Adelheidsquelk. — This is a much stronger water, con- 
taining nearly 29 grains of solids, as against 17£ in seltzer. 
The strength is due almost entirely to the salines, which 
amount to nearly 24 grains. The antacids are rather less 
than seltzer, but the alkaline reaction is well-marked, being 
due chiefly to sodium carbonate. The purgatives are so slight 
that they may be practically disregarded. The presence 
of iodides and bromides make this a useful table water 
where those salts are indicated in combination with salines, 
or may lead to the selection of this where a saline water is 
wanted for a patient takiDg pharmaceutical preparations 
of iodine and bromine. It has some claim to be considered 
a medicinal as well as a dietetic water, and has consider- 
able repute in glandular and cutaneous affections. 

Gerolslein is a light, antacid, well aerated water, 
grateful to both palate and stomach. The mineralisation 
is slight, and composed chiefly of antacids, these being 
nearly equally alkaline bicarbonates, and carbonates of 
the alkaline earths. Compared with seltzer it contains 
less total solids, but much more antacids, one-half the 
quantity of purgatives, and scarcely any salines. It is 
then as a pure, digestive, mildly antacid, table water that 
Gerolstein must be employed. It mixes well with milk 
and may be taken freely as a beverage. 

Bellthal. — Antacid, contains only eleven grains of 
solids in a pint, but the presence of nitric acid, ammonia 
and phosphates is objectionable. 

WiUielms 1 Quelle.— A light, saline, highly aerated, feebly 
antacid water, the last property being chiefly due to 
calcium carbonate. There is also a small quantity of iron 
and traces of bromides, and iodides. This water has 
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obtained a high reputation, and, aa it is pleasant and 
perfectly free from organic matter, deserves a trial. 

Birresborn — This is a more decidedly alkaline water, 
out of the twenty-one grains of salts in the half-pint 
no less than eighteen being antacid. With a grain of 
purgatives it may sometimes seem aperient, and in no 
case would constipate. It should suit well when seltzer 
is not sufficiently antacid. 

Harrogate Kissingen may be used as a table water 
when chalybeates are indicated as well as a saline 
beverage. It may, however, be fairly classed as a 
medicinal water. It contains thirty-eight grains of solid 
matter in the half-pint, of which thirty-four are the 
salines, distributed after the manner of table waters. 
The same quantity also contains l-3rd grain of iron, 
giving it a ferruginous character, and three grains of 
salts, which may be sufficiently aperient to counteract the 
tendency of the iron to produce constipation. The 
water is artificially aerated and will therefore keep in 
bottle. This water is closely related to that of one or two 
springs at Kissingen in Bavaria. 

Saint Galmier. — This has long been a favourite table 
water in France, and most people who have travelled in 
that country are acquainted with it ; it has been called 
the French Seltzer water. It is a light, digestive beverage, 
containing quite a number of ingredients, distributed in 
excellent proportions. Thus it furnishes a light, antacid 
drink, uncomplicated with much saline matter, only 1 gr. 
in the half pint, and with just enough aperients to prevent 
it from constipating. It may be mixed with other drinks 
without spoiling them, is somewhat aerated, and is 
perfectly pure. It is quite a typical table water. 
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Roshach is aerated at the springs by the natural gas 
which escapes. It seems to be a saline water, feebly 
antacid, and without a trace of aperients. 

Conlrext-ville is a light water, with 1| gr. in the half pint 
of antacids, and the same amount of salines, but these 
spriogs yield traces of arsenic and of iron. For a century 
and a quarter the value of the water has been asserted by 
medical authorities, and it is nearly as long since Eoglish 
invalids began to visit the village. The waters are in most 
repute for gout, and diseases of the bladder, and prostate. 
In most disorders of the urinary organs, a systematic course 
has been recommended. Civiale expressed a stroDg opinion 
as to their great utility, and there seems no question that 
they do determine to the urinary system. Durand- 
Fardell (a) recommends Contrexuville in renal colic and in 
catarrh or inflammation of the kidneys when Vichy or other 
alkaline waters are contra-indicated. An attempt has been 
made to treat diabetes by this water, to which may be 
added, that it would be found a suitable water when arsenic 
is being taken, as it contains a trace of that element. 

Orezsa is a valuable, highly sparkling, chalybeate water 
containing sufficient iron to give it a claim to a position 
as a medicinal article, though it may also be used as a 
bi-verage by patients who would be benefited by steel. 
In ,. anteniic cases it may, therefore, be used as a tonic 
table water. 

Schwalhtim h a sparkling, very slightly chalybeate water, 
with some antacid properties and no tendency to constipate. 
It contains also some salines and is agreeable to take. The 
iron is in les3 quantity than in Orezza — as one-tenth to 
one-half. 

(a) Traite Pratique des Maladies Chroni'iues. 1868 



TABLE WATERS. 149 

Baden-Baden has lately made great efforts to increase 
the attractions of its springs, and Prof. Bunsen finds the 
waters contain arsenic. His elaborate investigation shows 
that the water is constant in its composition and the 
supply is unlimited. It contains 12 grs. of solids in the 
half pint, the salines being 9|, the antacids j, with a trace 
of purgatives and arsenic. This water sits well on the 
stomach and may be found an agreeable beverage when 
arsenical preparations are being taken or may be utilised 
as a menstruum for them. 

Besides the foregoing, there are springs at Buxton, 
Bath, Malvern, and other English resorts from which 
waters are furnished, which may be taken at table, as 
indeed may the waters of many " Holy Wells " scattered 
over the country, and in more or less local repute. To 
this class may also be added the weaker saline waters in 
so much esteem on the Continent. The water of Purton 
Spa has been usually classed with purgatives, but the 
aperient property of some of its ingredients is almost 
entirely neutralised by others, and claims are made for it 
on account of its bromides and iodides. We have, how- 
ever, employed this, and some others, as a table water, 
after the manner spoken of in reference to those containing 
arsenic or iodides. 



CHAPTER XI. 

CHEMISTRY OP CHALYBEATE WATERS. 

In considering the table waters, we have given the 
analyses of many which possess unmistakeably a 
ferruginous character ; also many such will be found 
amongst the purgative waters. But to illustrate the 
confusion that exists in the classification of mineral 
waters let us look for an instance at the published 
analysis of a Rhenish spring, called Roisdorf. It is called 
a tabic water, but if we critically examine the analysis 
put forward by Bischof, we find that it is a strongly 
marked chalybeate water, or rather we should say that 
its chalybeate character is more strongly marked than its 
saline, or carbonated characters. 

For instance, it only contains 5j grains of total solids 
per half pint, and l-8th grain of this is iron. In fact, 
l-46th of the entire solids is carbonate of iron — un- 
accompanied by any amount of purgatives, and only a 
trace of carbonate of sodium. We are only theorising 
upon the published analysis, as we have had no oppor- 
tunity of examining the character of the water. We give 
the published analysis by Bischof, calculated to grains 
per gallon : 
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Roisdorf Stahlquelle. 



Carbonate of soda 


.. 13-8 


Chloride of sodium 


.. 38-6 


Carbonate of lime 


.. 21-8 


Carbonate of magnesia ... 


.. 10'3 


Carbonate of protoxide of iron 


.. 2-0 


Silica ... 


.. 7-0 



935 

Skeleton Analysis of h-pint. 
Total solids. Salines. Antacids. Iron. 

5J grains. 2k grains. 2| graiDS. 0J grain. 

Such a water in fact is a mild, but well-marked chaly- 
beate. It contains in proportion to the solids therein 
more iron than Homburgh, or similar waters. It is only 
the small amount of solids present which enables it to be 
taken with impunity. 

Homburgh. 

The Homburgh springs are very justly celebrated. The 
salubrity of the district and fine bracing mountain air 
make the locality one of great resort. It is besides very 
accessible, being about three-quarters-oi'-an-hour from 
Frankfort. There are many springs, but the chief one 
imported is the Elisabethbrunnen. The Elisabeth spring 
is rather laxative, owiDg to the considerable amount of 
chloride of magnesium present. It has been previously 
examined by Liebig, but as the analysis is somewhat old, 
we subjoin our own. Lithium is now noted for the first 
time, and occurs in very marked quantity in the water 
as imported : 
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Elisalethbrunncn. 




Chloride of sodium 


... 555-0 


Chloride of magnesium ... 


... 70-0 


Chloride of lithium 


... 0-8 


Carbonate of iron (ferroub) 


... 41 


Carbonate of calcium 


... 1609 


Carbonate of magnesium ... 


... 18-0 


Sulphate of sodium 


... 5-4 


Sulphate of aluminium ... 


... 0-8 


Silica ... 


... 30 


Organic matter, trace 






818-0 grains 



Skeleton Analysis of 10 ounces fluid, or i a pint. 
Total solids. Salines. Antacids. Purgatives. Iron. 
51 "1 grs. 345 grs. ll - 4 gre. 4-7 grs. -25 gr. 

The Homburgh water is imported in stone jar?, and 

gives a slight deposit on standing. 
Liebig's analysis when calculated to grains per gallon 

gives — 

Chloride of sodium ... ... 791-5 

Chloride of magnesium ... ... 77 - 9 

Carbonate of protoxide of iron ... 46 
Carbonate of calcium ... ... 109 9 

Carbonate of magnesium .. . ... 20'10 

Sulphate of sodium ... ... 3'8 

Silica 32 



10110 
which would give a skeleton analysis as follows— 

Total solids. Salines. Antacids. Purgatives. Iron. 
63'2 grs. 49-4 grs. 8.1 grs. 48 grs. -28 gr. 
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Spa. 
The important and valuable mineral water imported 
from Spa ia stated to be the " Pouhon Prince de Conde " 
spring, as the original Pouhon spring is all consumed at 
the Spa grounds, or is used in the baths. It seems to 
differ a little from the published analysis, owing pro- 
bably to the above facts ; no doubt the one published 
was performed with the water from the Pouhon spring. 
It contains in the imperial gallon — 

Carbonate of iron (ferrous condition)- 1*4- 

Carbonate of manganese ... ... 0'2 

Bicarbonate of sodium ... ... 47 

Carbonate of calcium ... ... 4'6 

Carbonate of magnesium .. . ... 4 3 

Sulphate of potassium ... ... 0'3 

Sulphate of sodium ... ... 014 

Chloride of sodium ... ... 17 

Phosphate of cilcium ... ... 190 

Phosphate of aluminium ... ... 0'7 

Silica 20 

Lithia, trace 

Ammonia, trace 

Organic matter, trace 

Albuminoid ammonia ... ... '002 



Total solids ... 39042 
Carbonic acid not determined. 

The above is almost identical in character with the pub- 
lished analysis, but much weaker. The sample examined 
contained a trace of sulphuretted hydrogen, but as ihis sub- 
stance has never been noticed as being present in the Spa 
we can only draw the inference that it was produced by 
reducing action of the organic matter upon the sulphates. 
Total solids. Antacids. Purgatives. Salines. Iron. 
2-39 grs. 0-8 grs. -008 grs. -106 -087 

It gave with phenol-phtalein a well-marked re-action, 
and is thus decided alkaline ; this reaction being per- 
manent after boiling. 

L 
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Wiesbaden. 

The Wiesbaden waters of Nassau are extensively used 
in gout and gouty diseases generally. Therefore we give 
one here. There are twenty-three springs, the most im- 
portant of which is the Kockbrunner. This spring has 
been elaborately analysed by Fresenius, and we give his 
analysis converted to our usual standard, viz., grains per 
gallon. It is a slightly chalybeate saline, containing lithia 
and arsenic in the form of arsenic acid. But its most 
striking peculiarity is the presence of chloride of ammo- 
nium in very large quantity. The waters of Wiesbaden 
are said to have a taste like chicken broth, and perhaps 
it is due to the presence of this salt, or other nitrogenous 
product, which gives it the meaty flavour. 

It contains per gallon — 

Chloride of sodium ... ... 52497 

Chloride of potassium ... ... 1197 

Chloride of lithium ... ... 01, 

Chloride of ammonium ... ... 91 '28 

Chloride of calcium ... ... 3617 

Chloride of magnesium ... ... 15'66 

Bromide of magnesium ... ... 27 

Iodide of magnesium (trace) 

Sulphate of calcium ... ... 692 

Phosphate of calcium ... ... 03 

Arseniate of calcium ... ... 001 

Carbonate of barium (trace) 
I Carbonate of strontium (trace) 

Carbonate of calcium ... ... 3210 

Carbonate of magnesium ... 079 

Carbonate of protoxide of iron . . . - 43 

Carbonate of manganese... ... 004 

Silica... ... ... ... 4-60 

Silicate of alumina ... ... 003 

Organic matters (trace) 



Total solids ... ... 725 28 

Carbonic acid, 64'1 cube inch. 
Nitrogen, l - 03 cube inch. 
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Skeleton Analysis of 10 ounces fluid, or £ a pint 

Total solids. Salines. Purgatives. Antacids. Chloride of Ammonia. 
45-4 33-6 -98 -27 57 

Iron. 
0-3 

Harrogate. 
Chloride of Iron Spring. 

According to the excellent treatise upon the Harrogate 
Waters by Dr. G. Oliver, the chloride of iron water of 
Harrogate may be considered as unique, and one of the 
most important chalybeate springs known, the chief 
points being the occurrence of protochloride of iron. 
This salt is stated to have only been found in two other 
springs, viz., at Alexisbad and the Selkebrunnen 
springs. Besides occurring in much smaller quantities 
than in the Harrogate waters it is associated with other 
iron salts, such as the sulphate. The writer of the pre- 
sent work is quite prepared to endorse the remarks as 
regards this water being unique. In most of the waters 
examined the iron exists as ferrous carbonate, or is the 
direct result of the oxidation of pyrites. In such a case 
it is found chiefly associated with sulphuric acid. Dr. 
Oliver says, "it is the only ferruginous water known in 
which iron is linked purely with chlorides." The very 
large proportion of barium present may in a great mea- 
ure give a clue to the absence of the sulphates, and the 
occurrence of nearly 5 grains of chloride of barium per 
gallon is, in itself, enough to render this spring unique. 
We also find considerable quantities (according to the late 
analysis of Professor Thorpe) of manganese and bromine. 
We give Thorpe's analysis, as being the latest, and pre- 
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mising that very little change has been shown of late 
years. We cannot agree with the statements, however, 
which make out this Harrogate water as unchangeable ; 
either the analyses whioh have been quoted from time 
to time are wrong, or the water is subject to some 
fluctuations. 

The greatest fluctuations seemed to have occurred 
in 1872, when the chloride of iron fluctuated from 
34i grains per gallon to 26i grains. It is now 
18£ grains per gallon. 



The following is Prof. Thorpe's analysis : — 


Chloride of Iron 


Spring. 




Chloride of ammonium . . 




•41' 


Chloride of iron 




. 1322 


Chloride of barium 




. 521 


Sulphate of barium 




•20 


Chloride of strontium .. 




•63 


Chloride of manganese ... 




•97 


Bromide of magnesium .. 




■34 


Chloride of sodium 




. 277'56 


Chloride of potassium ... 




. 296 


Chloride of magnesium ... 




. 57-32 


Chloride of calcium 




. 94-02 


Carbonate of iron 




. 1105 


Silica... 




. 1-42 


Traces of iodine, lithium, and 




oopper 







465-3i< 
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Miller gives the gases as being 

Carbonic acid gas ... ... 3'28"1 cubic inches 

Nitrogen ... ..„ 1-07 J per pint. 

The skeleton analysis of half a pint (10 fluid ounces) 
gives — 

Total salts. Salines. Antacids. Purgatives. Iron. 
29-0 grs. 23-0 grs. -0 35 grs. 1-5 grs. 

Although the carbonic acid present is sufficient to ren- 
der this water a good keeping water, it is not aerated like 
any of the Continental waters. 

The Kissingen Harrogate spriDg already described in 
this work is called in Dr. Oliver's work, the aperient 
chalybeate, but in the bottled specimens examined it did 
not appear to be nearly as strong as the analysis shown 
in Dr. Oliver's work. (See Kissingen Harrogate.) 



Royat. 

There are four springs at this place, which is a short 
distance from Clermont. Dr. CandelM, in his " Manuel 
de M6decine Thermale," says that this is the Ems of 
France. He gives a very elaborate analysis of one of 
them, which, he says, is the most important, "Eugenie." 
We have not been able to get this water, and have, there- 
fore, analysed St. Mark. 

As, however, Eugenie water is said to be the most im- 
portant, we give it as it appears in Dr. Candell6's book, 
converting the grams per litre into grains per gallon. 
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Eugenie. 




From CandelUs work. 




Bicarbonate of soda 


9443 


„ potash 


30-45 


„ lime 


70-00 


„ magnesia 


47-00 


„ iron 


2-80 


„ manganese (trace) 




Sulphate of soda 


12-95 


Phosphate of soda 


1-2G 


Arseniate, iodide, and bromide of 




sodium (traces) 




Sodium and alumina (traces) 




Chloride of sodium 


120-96 


Chloride of lithium 


2-45 


Silica 


10-92 


Organic matter (trace) 





Total 393-22 grains. 

Skeleton Analysis of § a pint (10 ounces fluid) . 
Total solids. Antacids. Salines. Purgatives. Iron. 
24 6 grs. 15-3 grs. 7-7 grs. -8 gr. - 17gr. 

The four Royat Springs are Eugenie, Coesar, St. Mark, 
and St. Victor. According to the published analyses, 
there is not much difference. They all appear to contain 
iron in considerable quantities, but St. Victor seems to be 
doubly as strong when viewed as a chalybeate. Lithium is 
also present in St. Mark and St. Victor waters, and occurs 
in rather considerable quantities ; but it isnotmenti3ned 
in analyses of Lefort, performed in the year 1857, of the 
Eugenie and Coesar waters. The St. Mark's and St. 

ictor analyses are by Truchot, and performed at a 
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much later period (1875) ; this fact may account for the 


difference. We have only been able to 


examine " St. 


Mark," but do not consider it necessary to 


give Truchot's 


analyses. 




St. Mark. 




Bicarbonate of soda 


51-2 


Bicarbonate of potassium 


10'9 


Carbonate of calcium 


37-1 


Carbonate of magnesium 


23-7 


Carbonate of iron (ferrous salts) ... 


1-4 


Sulphate of sodium 


10-5 


Phosphate of sodium (trace) 




Arsenic (trace) 




Chloride of sodium 


99-8 


Chloride of lithium 


2-2 


Silica, &c 


4-8 


Ammonium 


1-002 


Albuminoid ammonia (trace) 





Total solids 242-602 

Skeleton Analysis of\ a pint (10 ounces fluid). 
Total solids. Antacids. Salines. Purgatives. Iron. 
15-1 grs. 7-6 grs. 7 grs. -4gr. '08 gr. 

This water gives a very marked alkaline reaction with 
phcnolphtalein, which is not only permanent, but is 
greatly intensified by heat ; the alkalinity being due to the 
large proportion of sodium and potassium carbonates. 

Ptrmont. 

Once the most celebrated spas in Europe, and certainly 

one of the oldest watering-places ; it was frequented by 

Charlemagne. The mineral waters were so celebrated in 

the year 1556 that a camp had to be erected outside the 
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town. The coDcourse of visitors have, however, very- 
much fallen off. Pyrniont contains about twelve or four- 
teen springs, and many of them are specimens of highly- 
charged waters. It is stated that when several glasses of 
Trinkquelle water are taken in quick succession a feeling 
of intoxication is produced for a short duration. This 
spring is said to contain the largest quantity of carbonic 
acid gas of any known German spring. There is a gas 
douche, which is said to be very powerful ; but at the 
same time there is one of the springs which is totally 
without gas. Near here is the Diinsthohle, or Gas 
Grotto. This is a cavity from which rises a stream of 
carbonic acid gas, which, if breathed, is fatal to life. 
Rabbits and dogs, when thrown jd, are killed in the 
same manner as the celebrated Grotto del Cane in 
Naples. 

Trinkbrunnen. 



Carbonate of calcium 


104 80 


Sulphate of calcium 


90-04 


Carbonate of magnesium ... 


113 


Sulphate of potassium 


3-34 


Sulphate of sodium 


15-12 


Ferrous carbonate 


378 


Manganeous carbonate 


0-23 


Chloride of sodium 


6-15 


Chloride of lithium 


D-2G 


Mitric acid (trace) 




Ammonia (trace) 




Albuminoid ammonia (minute trace) 




Alumina 


O'lO 


Silica 


0-27 


Total solids per gallon ... 225'22 grains. 
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Skeleton 


Analysis of i 


a pint ( 


10 ounces fluid). 


Total solids. 
14- 


Antacids. 

6i 


Purgatives. Salines. 
1- * 


Iron. 
•2 


This water 
phtalein. 


gives very 


little 


action with 


phenol- 



Shelf anger. 

Another mineral spring, found near Diss, in Nor- 
folk, has lately come into prominence. According to the 
statement of the proprietors, it flows from a fossiliferous 
district of old formation. As it is a mild chalybeate 
water (three grains per gallon), it is recommended as a 
table water. Being accompanied by magnesium carbonate 
and chloride, it is also mildly aperient. An analysis 
of this water by Dr. AttfLeld was made before it was 
aerated and bottled for public use, and as the proprietors 
omitted to have it completed we are compelled to give 
an analysis of our own. The result after examining the 
bottled waters is not quite identical either with some of 
the figures given in the above-named report. 

The Shelfanger water is a chalybeate of some con- 
siderable interest, and peculiar in its composition. It 
possesses considerable antacid properties, but the said 
antacid properties may be said to be almost entirely due 
to carbonate of magnesium, and, although the amount of 
strong purgatives (Glauber's and Epsom salts) are next 
to nothing, yet this water will have a slight laxative 
character, owing to its magnesian salts being in prepon- 
derance. The astringent character, therefore, of the iron 
seems to be fairly balanced. One of the most striking 
points about this water is its nice flavour, and absence of 
disagreeable styptic taste, so frequently found in water 
where iron is present. 
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The Shelfanger Bpring gives, on analysis, grains pe» 
gallon — 



Carbonate of magnesium 


23'58 


Carbonate of calcium 


2-45 


Carbonate of iron (ferrous salt) ... 


2-90 


Chloride of magnesium ... 


4-81 


Sulphate of magnesium ... 


0-49 


Sulphate of calcium 


1-20 


Sulphate of sodium 


3-00 


Ammonia chloride 


1-70 


Albuminoid ammonia (trace (V016) 




Nitrates and nitrites (equal to Ns Os ) 


0-079 


Silica 


0-21 



Total solids ... ... 40-419 

Skeleton Analysis of i a pint (10 ounces fluiiVj. 
Total Solids. Antacids. Purgatives. Salines. Iron. 

24 grs. 1J gr. i gr. l-10th. 2-10th 

The Shelfanger water was examined in bottle in its 
unaiirated state and its aerated condition. In both con- 
ditions it was almost identical in strength ; therefore, 
this water is not aerated by mixing with aerated water, but 
is charged directly with the carbonic acid gas. It 
gave no action with phenol-phtalein in the cold, but on 
heating became slightly coloured, this colour disappear- 
ing again on cooling. We therefore see that the antacid 
properties are due entirely to alkaline earths, and not to 
alkalies. The condition of the nitrogen acidulous 
radicals was about equally divided between nitric and 
nitrous acid in the samples examined. This is probably 
owing to the reducing action of the iron, because the 
small amount of albuminoid ammonia proves this water 
to be comparatively free from organic impurities. We 
should think Shelfanger would prove a most valuable 
table water where a mild tonic is indicated. 



CHAPTER XII. 

THERAPEUTICS OF CHALYBEATE WATERS. 

A more moderate estimate is now entertained than that 
which formerly prevailed concerningthe value of chalybeate 
waters. This change of opinion may be partly due to the 
reaction which naturally follows exaggerated views, but is 
probably still more to be attributed to the progress of 
chemistry having placed at our disposal so many ferrugin- 
ous preparations. Moreover, careful study of the thera- 
peutics of iron has led to greater discrimination in its use. 
The best effects of the metal can usually be obtained from 
appropriate pharmaceutical preparations, but we need not, 
therefore, overlook the benefits which so often accrue from 
the complete change involved in a visit to one of the many 
agreeable spas. Many cases of poverty of blood are easily 
cured by diet, fresh air, exercise, and other influences 
which promote nutrition. The healthy system can extract 
sufficient iron from a suitable diet. On the other hand, 
there are many cases in which the deficiency of this con- 
stituent of the body is best directly supplied by the presen- 
tation of the metal to the stomach in a suitable form. 

Generally speaking, the more acute and direct the 
ancemia, the more rapidly will the iron be assimilated. As a, 
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necessary constituent of the body, the metal may be regarded 
as a food. Its deficiency is at once shown in a change in 
the blood, the corpuscles of which are rapidly replaced 
under its influence. Its h;ematinic effect can therefore be 
determined in any given cases by counting the corpuscles. 
But for this purpose only small doses are required, and 
should be given in the most easily assimilable form. It 
has been estimated that in health a grain per day is usually 
taken up and removed, but in some chlorotics that four or 
five times as much has been for a short time assimilated. 
Further estimates have been formed of the total deficiency 
of iron that may take place in disease and be restored by 
treatment. According to these calculations, the deficiency 
never exceeds 15 or 20 grains ; from 37 to 47 grains are 
present in the blood of a healthy adult. The blood will not 
take up more iron nor form more hrematin than the normal 
amount, so that we cannot increase the richness of the blood 
beyond the standard of health. But it does not follow 
that unlimited quantities may be given. On the contrary, 
large doses are likely to derange the digestive organs, and 
thus defeat the object with which they are given. They 
impede the secretions, and thereby hinder absorption and 
constipate the bowels. Something, of course, depends on 
the form in which the iron is presented, the preparation, 
and the degree of dilution ; something, too, on the state of 
the stomach. The presence of carbonic acid is also a point 
not to be overlooked, and we have already discussed the 
effects of this gas. The unabsorbed portion of the dose 
passes away in the foeces, chiefly as a sulphide, and is the 
cause of the blackening of the evacuations. Small quanti- 
ties of sulphide constipate by checking the secretion of the 
intestinal mucous membrane, but larger quantities may act 
an an irritant, and so produce diarrhoea. 
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After absorption iron is eliminated by the kidneys, 
skin, and liver. It chiefly passes into the urine, and the 
rate at which this occurs seems to accord with the rate of 
absorption, the amount excreted increasing with the 
smallness of the dose taken. 

Somewhat contradictory results have been reported as 
to the effect iron has on the pulse. It is reported gene- 
rally to give tone to the circulation and to make the 
pulse slower. Others, however, state that it increases 
the frequency of the pulse, and it is a common observa- 
tion that it appears to increase congestions. The effects 
of iron waters, which contain carbonic acid, ought not to 
be brought forward to elucidate this question, as the gas 
itself would manifestly affect the result. As the iron 
favours oxidation, it may be assumed that this tends to 
increase the production of heat and to quicken the pulse, 
but this last symptom may be more than neutralised at a 
later stage by the increased strength which follows im- 
proved sanguification. Iron would seem to give tone to 
the capillaries and even to stimulate their contraction, 
to which effect may be partly ascribed its power over 
haemorrhages and discharges. 

If the final use of iron in the system cannot be com- 
pletely traced, we may certainly conclude that it is 
necessary to the formation of the blood globules, and 
when deficient should be supplied in the lightest form. 
The small quantity present in chalybeate waters is suffi- 
cient to produce the therapeutical effects just as in the 
cases of other preparations. Small doses, as already 
stated, are most efficient. In the mineral waters carbonic 
acid is a frequent constituent, and this will often stimu- 
late the stomach and prove an excellent digestive. When 
too abundant a portion may be allowed to escape, and, 
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indeed, when the bottled waters ate used they may often 
be safely warmed, and will then be more grateful to 
delicate stomachs, for,as previouslyshowD, large quantities 
of gas are often injurious. In most of these waters the 
iron exists as a carbonate of the protoxide. Those which 
■contain the sulphate are much heavier, and disagreeable 
to the palate. They are, however, occasionally useful. 

Some of the weakest chalybeate waters have been 
spoken of in our account of table waters. We have now 
to enumerate those of which an analysis has been given 
in the last chapter. 

Roisdorf contains ODly a small amount of solid in- 
gredients. The proportion of iron gives it a distinct 
value as a mild, uncomplicated, chalybeate water. 

Hombwrgk is more frequented for its salt springs, while 
its position makes it a favourite resort. Nevertheless, it 
boasts its iron spring, with which the other treatment 
may be combined or supplemented. We do not frequently 
employ the bottled waters. 

Spa, the name of which has become generic, is an 
agreeable and easily accessible resort, where the chaly- 
beate waters can be supplemented by luxurious bathing, 
horse exercise, and other agreeable circumstances. The 
town is situated 1,000 feet above the sea level, in one of 
the valleys of the Ardennes, and is a pleasant, bracing, 
but mild resort. The bottled waters seem to be rather 
weaker than those of the principal spring — the Pouhon, 
but they are of the same character. 

Wiesbaden, so famous for gout, is generally classed with 
salt waters, the proportion of chloride of sodium being 
large. It also contains chloride of ammonium — as much as 
5'7 grs. per half-pint. The saline ingredients are 33'6 grs. 
•out of a total of 45'4, and the iron is only 0'3. It also 
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contains arsenic. Only one of the seventeen wells is 
used for drinking, the fame of Wiesbaden depending on 
its thermal baths. 

Harrogate, so renowned for its sulphur waters, has also 
a remarkable iron spring, in which the metal is found as a 
chloride. This well is a most valuable addition to the 
other springs of this celebrated English resort, the bracing 
climate of which is more tonic than that of many Conti- 
nental spas. There are other constituents of this water 
which add to its value, and give it a position quite 
unique. 

Royat is often classed with Ems, for which it is a very 
good substitute, while its climate is better, for being 1,380 
feet above the sea (Ems is only 291), the heat in July and 
August is not so great nor so oppressive as at Ems. It is 
a mild alkaline chalybeate water, and is recommended in 
mucous catarrhs, and dyspepsia attended with anaemia. 

Pyrmont, once the leading chalybeate spa, still offers 
sufficient attractions to make a sojourn pleasant, while its 
waters have for centuries held a high place among chaly- 
beates. They are highly charged with carbonic acid, 
and the stimulating effect of this is compared by some 
enthusiasts to that of champagne. The water is agreeable 
to the taste. The iron is here associated with calcareous 
salts. 

Shelfauger, a mild alkaline chalybeate, in which the 
ron is associated with magnesia, does not seem to consti- 
pate, and is of agreeable flavour. 



CHAPTER XIII. 

CHEMISTRY OF SULPHUR WATERS. 

The remarks that have generally headed the different 
seetions of these articles apply also to sulphur waters 
(or, as we would prefer to call them, sulphurated waters), 
but perhaps in a less degree. The disagreeable smell, 
in the first place, militates against their use as table 
waters, however mild they might be in their action. The 
same objection partially applies to their use as aperient 
waters. They are, however, most valuable from a medi- 
cinal point of view. Most of the better sulphur waters owe 
their activity to the presence, as we have already indicated, 
of alkaline sulphides, the presence of small quantities of 
free sulphuretted hydrogen being due to decomposing or 
dissociating action of the carbonic acid gas. Any waters 
which owe their properties alone to the presence 
of sulphuretted hydrogen gas are of very little use 
medicinally, and are certainly not suited for exportation, 
because the modicum of gas is very soon converted into 
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other products. We doubt very much if such waters 
can act practically as carriers of sulphur into the blood 
when drank. We find, according to Dr. Oliver's work on 
the Harrogate waters, that the amount of alkaline sul- 
phide in most of the well-known sulphur springs differs 
very considerably, and that, with one exception, the 
richest waters in this respect are to be found in England. 
The importance of this question in connection with this 
section of our work must be our excuse for quoting from 
his book. 

Parts of Alkaline Sulphide in 
10,000 parts of water. 
Challen (Willin) ... ... 3-59 

Harrogate Montpellier ... ... 2'07 

Harrogate Old Sulphur Well ... 1-18 
Mehadia Schneider and Kottsdorfer l - 07 
Harrogate Mild Sulphur ... - 98 

Luchon ... ... ... - 77 



Marlioz 
Strathpeffer 
Bareges 
Eaux Bonnes 
Am&lie 



0'67 
0'26 
0'22 
021 
012 



There are other analyses given, but we have taken 
those which are most celebrated as sulphur springs, or 
have been lately analysed. 

Harrogate Old Sulphur Well. 

We see that, with one exception, we possess in Harro- 
gate the two most powerful sulphur springs in the world. 
The most celebrated at Harrogate — although not the high- 
est in strength — is the Old Sulphur Well. We give the 

M 
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figures of Dr. Hofmann's analysis, although now per- 
formed some years ago, and also the more recent ones 
of Prof. Thorpe— 





Hofniann. 


. Thorpe, 1875. 


Sulphide of sodium 


15-48 


... 5-22 


Sulphate of calcium 


013 


... 


Cai Donate of calcium ... 


1237 


... 2977 


Carbonate of magnesium 




... 5-98 


Fluorine 


trace 




Chloride of calcium 


81-74 


... 43-61 


Chloride of magnesium .., 


55-69 


... 48-28 


Chloride of potassium ... 


64-70 


... 9-59 


Chloride of sodium 


860-18 


... 893-66 


Barium chloride 




... 6-56 


Lithium chloride 




•75 


Ammonium chloride 




... 2-28 


Magnesium bromide 


trace 


... Oil 


Magnesium iodide 


trace 


trace 


Carbonate of iron (trace) 


trace 


... 


Silica 


0-25 


... 


Manganese 


trace 





1090-54 



1045-81 



Gases — Thorpe. 
Carbonic acid ... ... 40-10 cubic inches. 

Sulphuretted hydrogen ... 10'16 ,, 

Thorpe combines half his sulphur with hydrogen ; 
Hofmann all with the sodium. 

Skeleton Analysis of\ a pint (10 fluid ounces). 

Total solids. Salines. Purgatives. Antacids. Sulphides. 

Hofmann 68 57| Z\ \ -9 

Thorpe, 1875 65£ 56i 3 2-3 
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The strongest sulphur well at Harrogate is the follow- 
ing— 

Montpellier. 



Grs. per gallon 
Chloride of sodium ... ... 827-37 


Chloride of potassium ... 
Chloride of magnesium ... 
Chloride of calcium 


4-82 
5790 
79-57 


Carbonate of calcium 


8-75 


Sulphate of sodium 
Silica . . 
Sulphate of barium 
Chloride of strontium ... 


14-50 
3-57 
0-42 

2-82 


Sulphate of strontium ... 
Nitrate of sodium 


0-53 
0-89 


Chloride of ammonium ... 
Carbonate of iron 


0-99 

0-41 


Total solids 


1002-63 



Skeleton Analysis of half a pint (10 fluid ounces). 
Total solids. Salines. Purgatives. Antacids. Sulphide of sodium. 
63grs. 52£ 4J $ gr. 9-10ths. 

Besides the sulphur and chalybeate waters, Harrogate 
possesses a spriDg called the Alum well, containing over 
88 grains of aluminium to the gallon — also a very large 
proportion of iron, as ferric sulphate and ferrous car- 
bonate. This curious styptic spring has been carefully 
analysed by Mr. Davis. His paper on the subject will be 
found in the Journal of the Chemical Society. The 
alum well is situated in the middle of sulphur wells, 
and is perhaps more a chemical or geological curiosity 
than a useful mineral spring. It is generally supposed 
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to have a mere superficial origin, and probably is there- 
fore impregnated with products from recent geological 
formations. 

Aix- la-Chapelle. 

Almost intermediate between Holland, Belgium, and 
Prussia stands Aix-la-Chapclle, another of the well-known 
old watering places which date back to the Roman period, 
at which time it was known as Aquis Granum ; it is on 
German ground. The warm springs induced the bath- 
loving Romans to settle here, and the great Charlemagne 
was born here. He raised the town to the rank of the 
second city in the Empire, and the remains of ancient 
baths are still being constantly uncovered in excavating. 
The mineral springs rise in the centre of the town, and 
remain unto the present day the most important in 
Germany. The waters are divided into the upper, which 
are the hottest; the lower are comparatively cool. The 
chief spring is the Source de l'Empereur. This spring 
contains a large quantity of sulphur, but not, as stated, a 
larger quantity of sulphur than any other known in 
Europe. Where the vapour arising from it, is confined and 
not allowed to escape, it deposits crystals of sulphur. 
The Emperor's spring supplies two or three baths. 
Besides the sulphur water there are chalybeate springs at 
Aix, but they are not of much importance. The town has 
greatly regained its prosperous condition, and although 
manufactures help that prosperity, the mineral springs 
are a fruitful source of wealth. 

Aix-la-Chapelle Source de l'Empereur. 
The analysis of Baron Liebig very nearly agrees with 
our own determination, although that analysis was 
performed many years ago. The water is relatively 
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unchanged as regards its ingredients, but it seems to 
have lost strength a little. Thus, Liebig found in the 
Kaiserquelle Spring 315 grains of total ingredients, whilst 
we have found the bottled water only to contain 283 
grains per gallon. Our analysis gives (grs. per gall.) — 



Chloride of sodium 


.. 185-75 


Bromide of sodium 


0-25 


Iodide of sodium 


0-04 


Sulphuret of sodium 


0-62 


Bicarbonate of sodium ... 


.. 48-15 


Sulphate of sodium 


.. 19-70 


Sulphate of potassium ... 


.. 11-43 


Carbonate of calcium . . . 


.. 10-80 


Carbonate of magnesium 


3-51 


Carbonate of strontium . . . 


o-oi 


Carbonate of lithium ... 


0-06 


Carbonate of iron (ferrous salt) 


0-55 


Silica 


3-20 


Organic matter (trace) ... 


•• 


Total solids ... 


.. 284-07 



Skeleton Analysis of 10 ounces (^ pint fluid). 

Total Solids. Salines. Antacids. Purgatives. Sulphides. 

17j ll£ 4 | 0-04 

The gases given off by the Aix-la-Chapelle waters seem 
peculiar. According to the analysis of Liebig of the 
Emperor's Spring, 100 volumes consist of — 

Nitrogen 6698 

Carbonic acid gas ... ... ... 30-89 

Carburetted hydrogen l - 82 

Sulphuretted hydrogen 031 

Oxygen (none 

100 
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It is not stated in what proportion these mixed gases 
are found in the water. Dr. Madden (" The Spas and 
their Uses," 3rd edition, p. ili.) says that the gas in this 
water contains a larger amount of nitrogen than any other 
European sulphurous spa. 

The Borcette district, a short distance from Aix, is 
teamiDg with sulphurous springs, not differing much in 
character from those found at the parent town. 

Bareges. 

The curious and interesting series of waters of the 
Pyrenees may be said to culminate in the springs of 
Bareges, which possess a composition of a well-marked 
and distinct character. They are all sulphur waters. The 
long street which constitutes the town of Bareges and its 
surroundings are dismal in the extreme. It is the most 
elevated watering-place in Europe, which makes the climate 
cold and variable. Dr. Madden says : " None but those 
who absolutely require the waters are to be met with in 
Bareges, for nothing else could, I think, induce any one 
t3 pass a single week in the village." Dr. Candell6 says : 
" Ce village compost d'une longue rue d'aspect assez triste." 
Again, " La suljuration est d'une cjrande stability, aussi 
ces eaux sontelles reconnues comme le plus energiquement 
excitantes de toute la chaine,'' &c. It seems that from 
this last reason thousands of visitors congregate here 
during the season. There must be something peculiar 
about a water which can attract under such dismal sur- 
roundings. Every visitor is a true invalid. The importa- 
tion of the Bareges water bottled should be enhanced by 
these facts where such a water is required. The bottled 
condition is almost its proper application. We should 
have liked to have had facility for examining this water 
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in quantity, as the existing analysis is not, in our opinion, 
reliable, or at least, it does not bear any resemblance to 
the water which has come into our hands, and which is 
labelled Eaux Sulfureuses Naturelles de Bareges, source 
du Tambour — Sulfureuse, Chlorur/e, Silicat/e. 
We find that Bareges contains — 



Grs 


. per gallon. 


Sulphate of calcium 


170 


Sulphide of sodium 


315 


Sulphate of sodium 


575 


Chloride of magnesium ... 


1-21 


Chloride of sodium 


3-00 


Free alkali determined as hydrate 




of sodium 


T90 


Silica... 


8-66 


Iron ... 


0-40 


Ammonia, albuminoid, trace (0'018) 




Organic matter, crenic acid, &c. 




(called Baregine, locally) 


1-20 


Strontia, trace 





Total solids ... ... 26'97 

The Jalkali which reacts upon the phenol-phtalein is 
probably combined with silica. 

Skeleton Analysis of £ a pint (10 ounces fluid). 
Total Solids. Purgatives. Salines. Antacids. Sulphides. 

2 grs. 4-10th grs. 2-10thgrs. l-10th gr?. 4-10thgrs. 

These results differ so much from the published analysis 
by M. Longchamp that we reproduce his here : — 

Sulphuret of sodium ... ... 3'60 

Sulphate of sodium ... ... 384 

Chloride of sodium ... ... 307 

Silica ... 5-19 

Lime... ... ... ... 0"22 

Magnesia ... ... ... - 26 

Soda 039 

Total solids ... ... 16-57 
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The relative strength of the waters of the low and high 
Pyrenees has been compiled from the analysis found in 
Dr. Candell^'s book. They are all very similar in cha- 
racter to the Bareges waters, and it is only necessary to 
present to our readers the amount of sulphides to each, 
to give all necessary information : — 





SulphideB, 




grs. per gull 


Eaux Chaudes (Source Baudot) 


•6 


Bareges Le Tambour (the strongest) 3'0 


Other sources, about 


.. 1-4 


La Chapel le 


.. 1-4 


Saint Sauveur ... 


.. 175 


Cauterets, various sources, about 


.. 1-05 


Amelie les Bains 


.. 1-4 



We shall close our list of sulphur waters by — 



Bonnes. 

The Bonnes waters were examined in 1877 by Prof. 
Attfield, and we therefore give his results. It will 
be seen that these waters, according to that report, 
differ very much in character to any previous examination. 
In the antecedent waters the sulphuration was due either 
to sulphide of sodium or calcium. 

In the water examined, it seems, -according to the 
analysis, to owe its activity purely to the sulphide of 
hydrogen. Even if the water is active when taken at the 
source, it is evident that such a water is not suitable for 
bottling. 
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Grains. 


Chloride of potassium 


. 2-40 


Chloride of sodium 


. 1759 


Sulphate of sodium 


. 2-86 


Silicate of sodium 


. 5-28 


Sulphate of calcium 


. 11-14 


Magnesium (trace) 




Lithium (trace) 




Nitrates (trace) 




Phosphates (trace) 




Silica... 


. 1-02 



40-29 
Sulphuretted hydrogen l£ cubic inches per gallon. 

Skeleton Analysis of J a pint (10 ounces fluid). 
Total Solids. Salines. Antacids. Purgatives. Sulphides. 

2£ gr. 1 j gr. '0 I gr. 9-10tbs of a c. inch 

of H2 S. 



CHAPTER XIV. 

Therapeutics of Sulphur Waters. 

The sickening smell of these waters is due to the 
sulphuretted hydrogen they give off, and to this gas has 
often heen attributed their remedial efficacy. It has been 
shown, however, that the alkaline sulphides slowly evolve 
the same gas, and the waters which contain these bodies 
may claim to have the therapeutical value lately assigned 
to calcium sulphide. However doubtful may be the 
influence of medicinal doses of this salt, the waters which 
contain it have long held the highest place among sulphu- 
retted waters, and their history is full of marvellous cures. 
Whether their future records will be as satisfactory, or 
whether their action will be more carefully studied, 
remains to be seen. Certain it is that a large number of 
able observers have lost faith in the majority of sulphur 
springs, and others have held that their effects are to be 
accounted for by their other constituents, or by the effect 
of baths, climate, and the complete chaDge involved in a 
visit to the spas. On the other hand, it is held by many 
that the sulphur compound is the essential ingredient, and 
that it possesses extraordinary therapeutical powers. In 
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German medicine abdominal plethora plays an important 
part, and sulphur waters are believed to control this 
condition and to remove the " hsemorrhoidal diathesis." 
The largest group of sulphur baths is that of the Pyrenees, 
on the French side of which only there are 110 distinct 
resorts with about 500 springs. 

The poisonous effects of sulphuretted hydrogen are well 
known, but are never observed from drinking the waters 
which are richest in the gas, although it is said that 
inhalation over the springs has to a very slight degree 
produced toxic symptoms. The favourite theory in 
Germany is that when the water is drunk the sulphuretted 
hydrogen passes directly into the blood of the portal vein, 
and there hastens the destruction of partly-used blood 
corpuscles by abstracting the iron. Thus the anaemia 
that succeeds full courses is accounted for as well as the 
blackening of the fasces which is constantly observed. Of 
course when iron is present in the water the last remark 
would not apply ; but, when there is none, sulphide of iron 
has been found in the dark evacuations, and anaemia has 
been so marked as to render a course of chalybeates neces- 
sary. At the same time enlargement of the liver is de- 
creased, and the symptoms of sluggish portal circulation 
disappear. Thus a considerable number of indications are 
explained, and in the same way the use of the waters in 
metallic poisoning is placed on a better foundation, for the 
liver is the part where the metals are mostly deposited, 
and the old notion of direct combination of metals and 
sulphur in the system was unsatisfactory, since most of 
the sulphides are insoluble. 

It has been supposed that the alkaline sulphides are only 
effectual by liberating the gas in the system ; but much 
may be said against this view. Recently there has been a 
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disposition to attach greater importance to these sulphides, 
and although the gas is frequently present in the intes- 
tinal canal it seems never to be absorbed. It is then 
scarcely to be expected that additional traces introduced 
into the stomach produce all the curative influence of the 
mineral waters containing them, while in cases of poison- 
ing by sulphide of potassium the smell of sulphuretted 
hydrogen has been noticed in the breath. When prolonged 
baths are taken some of the escaping gas is necessarily 
inhaled, but the quantity must be small, or the effects 
would more frequently be observed. Sometimes, however, 
inhalations are systematically employed. 

For drinking, the cold springs are at least as efficacious 
as the hot. Indeed, some of the most highly-charged 
waters are cold. They are reputed, in small doses, to in- 
crease the secretions of the alimentary canal. Some are 
aperient, others not. Most seem to stimulate tissue meta- 
morphoses, and so reduce obesity, as well as abnormal 
swellings. Some exercise thus their chief effect on the 
chylopoietic viscera. Others act more on the skin. And 
others, again, claim to have a beneficial influence in dis- 
eases of the respiratory organs. No doubt all increase the 
action of the skin and kidneys. 

We will now pass in review the therapeutics of the 
chief sulphur waters ; the chemical characters of the 
majority have been described in the last chapter. 

Harrogate. — Situated on a table-land rising from 300 to 
400 feet above the sea-level, this famous resort has the 
advantage of a dry bracing climate, though it is rather 
cold in winter. There are good pump-rooms, and also 
excellent bath establishments. A visit to Harrogate is 
often more effectual than a season at a Continental spa. 
But it is with the water for drinking we have to do. It 



SULPHUR WATERS. 181 

keeps well, and is, therefore, adapted for bottling. There 
are numerous springs, but only a few are utilised. Sul- 
phide of sodium and sulphuretted hydrogen are both found 
in the waters. They are associated with so much chloride 
of sodium that Harrogate may be fitly compared with salt 
spas. The waters, therefore, do not constipate — on the 
contrary, they are aperient. Moreover, they are not so 
likely to induce anaemia. Patients sometimes take them 
for a long time with distinct benefit. They seem to stimu- 
late the abdominal viscera and promote tissue change. 
Dr. Myrtle thinks the aperient action less lowering than 
that of saline purgatives. From one to three weeks is the 
period for a course, but many have taken it much longer. 
It requires a pint to a pint and a-half to act as a purga- 
tive, and this is divided into three doses taken at intervals 
of a quarter or half-an-hour before breakfast. As an 
alterative, 2 to 8 ounces three times a day. As the sul- 
phide of sodium amounts to 9-10ths of a grain per half-pint 
in the stronger springs, it will be seen that this substance 
is taken in appreciable doses. But with the sulphide the 
patient takes 63 grains (per half-pint) of solids, 4J being 
distinct purgatives, and 2£ salines. If the stomach is 
delicate the water may be warmed. Harrogate is useful 
in dyspepsia and defective assimilation, as well as in 
functional disorders of the liver and abdominal conges- 
tions. Nervous affections, metallic poisonings, and syphilis 
are also said to be benefited. Skin diseases also form an 
important contingent of the cases treated at Harrogate 
with as much success as at any sulphur spa. The chaly- 
beate waters of Harrogate have already been mentioned. 
The presence of the two gives the place a prominent posi- 
tion. The bottled waters may be taken as at the springs, 
either cold or warm, for two or three weeks, according to 
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the indications ; but Harrogate is so accessible to our 
readers, and has such a tonic bracing climate, that it may 
more often be resorted to for a holiday by the invalids who 
need to try its waters. 

Aix-la-Chapelle has not the attractions of Harrogate; 
it is, indeed, a dirty manufacturing town, and even the 
country around is not inviting. But its bathing estab- 
lishments are very fine, and it may be regarded as the 
representative Spa of Germany. Hot baths, douches, and 
vapour baths are used, and the water is also drunk, but 
the great reliance is on the baths. All the elements of the 
thermal system, so much recommended in rheumatism, 
gout, and abdominal disorders, are combined at Aix. 
Scrofula and skin disorders are also treated here, and the 
place has been much exploited for syphilis, but in this 
disease iodide of potassium or mercurial inunction is 
always employed in conjunction with the baths, so that if 
the doctors have great faith in the waters they are also 
fully convinced of the power of these drugs. The waters 
are also employed in metallic poisoning, and even so judi- 
cious a writer as Dr. Lerscb, who has been called " the 
father of balneology," expresses himself as satisfied that 
they are efficacious in improving the health of those who 
have suffered from the effects of mercury, and that they 
also tend to make latent syphilis manifest itself. The 
water is not nearly so much mineralised as that of Harro- 
gate ; it contains only 17| grains in the half-pint, only 
004 gr. being sulphides. 

Bareges, over 4,000 feet above the sea-level, offers a 
true mountain air, but the weather is very variable, and 
often too keen. It is in high repute for persons suffering 
from old wounds and for paralytics. In rheumatism, neu- 
ralgia, and bone diseases the baths are also recommended. 
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The accommodation is poor, and there are no attractions, 
save the waters, which are suitable for bottling, as the sul- 
phurisation is due to sulphides (4-lOths gr. per half-pint}. 

Eaux-Bonnes, situated lower down, 2,300 feet above the 
sea-level, offers a less trying climate with better accommo- 
dation. There is, however, considerable variation of tem- 
perature, and visitors should be warmly clad. It is most 
frequented for throat and lung affections, and, besides the 
baths, there are inhaling-rooms. But the mineralisation 
of the water is so slight that its effects have loDg been 
attributed to some undiscovered cause, and some of the 
local physicians do not hesitate to give the climate most 
of the credit. One can readily suppose that benefit may 
accrue from mountain air combined with change of scenery 
occupation, diet, and regimen. Certainly chemistry re- 
veals nothing to account for the beneficial effects so long 
attributed to this Spa. The water is not adapted for 
bottling. 

Cauterets is 3,200 feet above the sea, and though the 
climate is rather variable it is in high repute for chronic 
bronchitis. Drinking the water is here in vogue, and it 
contains sulphide of sodium, but not more than - 10 gr. in 
the half-pint. Some have supposed that the effect may be 
partly due to silica. 

Bagnere de Luchon being only 2,000 feet above the sea 
has a much milder climate. It is rather changeable, but 
in the season fine weather may be expected. The bath 
establishments and other accommodation are far superior 
to those of the other Pyrennean Spas, and the waters are 
richer in mineral ingredients. The same cases are treated 
as at Bareges and Cauterets, in addition to which skin 
affections are said to be more benefited here. 

Aixles-Bains might very well be omitted from this 
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work, as the waters are but little U9ed for drinking, and 
not adapted for exportation, as they are very weak ; but 
the place has obtained such renown for its complete 
bathing arrangements as to be justly regarded as a most 
important sulphur spa. There is an abundant supply of 
hot water— a million gallons a day, at 112° to 114° Fahr. 
— so that baths and douches can be supplied without 
stint. Moreover, the steam from the springs is collected 
and employed for every form of vapour-bath. In fact, 
all the resources of this spa are so completely utilised that 
here every variety of thermal therapeutics may be carried 
out in perfection. As to drinking, the Aix waters are 
used to some extent ; but when it is desired to fully 
subject the system to the influence of sulphur, advantage 
is taken of the proximity of Marlioz and of Challes. The 
establishment at Marlioz, only a short walk from Aix, is 
well conducted, and the inhalation rooms are in much 
request. The water from Challes, near Ohambery, is 
brought to Aix, and is a strong sulphur water, containing 
also iodides and bromides, and is specially rich in sulphide 
of sodium. There are also other waters in the neighbour- 
hood. In fact, Aix-les-Bains may be regarded as the 
thermal capital of Savoy — a region rich in mineral waters. 
All those diseases in which thermal baths are indicated 
are treated at Aix, but perhaps it is in rheumatic affec- 
tions that the waters are most valuable. Gout, sciatica, 
scrofula, affections of the nervous system and of the 
digestive organs are also benefited by a visit to Aix, 
where the climate, scenery, and other attractions of the 
place, no doubt, contribute to the restoration of the 
thousands of visitors who throng the place. It is often 
said that English people should avoid Aix in August ; 
but personally I have not found it too hot in that month, 
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and in those severe rheumatic cases which are sensitive to 
cold there are several reasons for choosing that time for a 
course of the baths. 

Allevard is situated nearly 1,500 feet above the sea 
level, and the climate is rather trying, but, on account 
its beautiful scenery and other attractions, is a good deal 
visited. The water is cold, and contains, in addition to 
sulphuretted hydrogen, more carbonic acid than Eaux- 
Bonnes. There is also an unusual proportion of nitrogen. 
Inhalations of the gases, both warm and cold, are em- 
ployed. The waters are in repute for all cases in which 
sulphurated springs are employed, but most in affections 
of the respiratory organs, in which one would think the 
climate demands that the cases should be carefully 
selected. 

Switzerland, Italy, and Spain have numerous sulphur 
springs, both cold and warm, but the waters are mostly 
used at the spa3 ; and our work having chiefly to do with 
bottled waters, we must pass them by. 



CHAPTER XV. 



Chemistry of Special Waters. 



Kreuznach. 

The Kreuznach is one of the most important waters in 
( Jermany as a medicinal water, owing to the large quantity 
of iodine and bromine present. 

The Elisenquelle spring contains grains per gallon — 



Chloride of sodium 


.. 728-83 


Chloride of calcium 


.. 133-89 


Chloride of magnesium ... 


.. 4071 


Chloride of potassium 


.. 6-24 


Chloride of lithium 


6-13 


Bromide of magnesium ... 


.. 2-78 


Iodide of magnesium 


.. 0-35 


Carbonate of calcium 


.. 16-93 


Carbonate of baryta 


.. 0-10 


Carbonate of magnesia ... 


.. 1-06 


Carbonate of protoxide of iron 


.. 1-50 


Silica 


.. 1-29 


Phosphate of aluminium 


.. 0-25 


Total solids 


.. 940-06 
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Skeleton Analysis of\ a pint (10 ounces fluid). 

Total Solids. Salines. Antacids. Pnrgatives. Iodine. Bromine. 

59jgcs. 46 l£ 2£ 0019 015 

Chloride of Lithium. 

§ grain. 

The above is Lowig's analysis converted into grains per 
gallon. 

Luhatschoivitz. 

The Luhatschowitz springs in Moravia are peculiar in 
containing very large quantities of iodine and bromine. 
The analysis of Vincenzbrunnen gives — 



Carbonate of sodium 


.. 23263 


Chloride of sodium 


.. 235 '27 


Bromide of sodium 


.. 2 55 


Iodide of sodium 


.. 1-32 


Carbonate of lithium 


. 09 


Carbonate of magnesium... 


.. 4-22 


Carbonate of barium 


.. 070 


Carbonate of calcium 


.. 46-84 


Carbonate of strontium ... 


.. 093 


Carbonate of protoxide of iron 


111 


Chloride of potassium 


.. 1795 


Silica 


.. 395 


Total solids 


.. 547-56 



Skeleton Analysis of \ a pint (10 ounces fluid). 

Total Solids. Antacids. Salines. Purgatives. Iodine. Bromine. 

34£grs. 18 16* -06 088 

The reaction with phenol-phtalein was well marked in 
the cold, and permanent. This water is said to be the 
strongest alkaline water known. 
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Teplitz. 

The town of Teplitz abounds in mineral springs, of 
which the Hauptquelle is, perhaps, the most important. 
It springs from the ground, at a temperature of 120° 
Fahr. It is peculiar in containing about l-100th part of 
its total solids, as iodide of potassium ; and when used 
xternally, these hot Teplitz springs produce a very 
marked effect, frequently resulting in fever symptoms 
and cutaneous eruptions. The cold cprings do not pro- 
duce these effects. 



Sulphate of potash 
Carbonate of soda 
Carbonate of lithium 
Carbonate of lime 
Carbonate of strontia 
Carbonate of magnesium 
Carbonate of maganese 
Carbonate of iron 
Chloride of sodium 
Chloride of potassium 
Iodide of potassium 
Phosphate of aluminium 
Silico-fluoride of sodium 
Silica ... 
Crenic acid 



Grains per gallon. 

... 4-3 

... 268 

... 01 

... 32 

... O'l 

... 0-8 

... 05 

... 03 

... 43 

... 1-0 

... 05 

... 0-2 

... 03 

... 31 

... 0-9 



Total solids ... ... 46 "4 

The above analysis is taken from Dr. Madden's " Spas." 
Skeleton Analysis, £ pint (10 ounces fluid). 

Antacids. 
2gr. 



Total solids. 
3gr. 



Salines, 
igr- 



Purgatives, 
igr- 



Iodine. 
•0023 
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Woodhall. 

Woodhall seems to be a powerful iodized spring ; it also 
contains a very considerable quantity of arsenic. The 
following results are published from Dr. Frankland's 
figures : — 

Grains per gallon. 



Total solids in solution 


1652-84 


Organic carbon 


0-2604 


Organic nitrogen 


0-3724 


Ammonia ... 


0-5070 


Nitrogen as nitrates and nitrites 


0-0063 


Chlorine 


997-5000 


Total combined nitrogen 


0-8456 


Iodine 


0-6160 


Arsenium ... 


0-0112 



As Dr. Frankland's figures carry some authority with 
them, we have given his analysis, although not very 
complete. We were not able to get hold of this water, or 
to get much information thereon ; but we should say that 
it is probably more of a geological curiosity, than of any 
practical use. The presence of such a large quantity of 
organic nitrogen is objectionable, without there is some 
special explanation of its origin. 

Lisdoonvarna. 

Of Irish mineral waters the incst important are at 
Lisdoonvarna and Lucan. As regards Lisdoonvarna, 
according to information supplied by Dr. Stacpool West- 
ropp, this district is full of mineral springs which have 
never been analysed, and even those that have been 
examined require periodic re-examination. They were first 
analysed by Dr. Apjohn, and also, about six years ago, 
by Messrs. Studdart and Plunket. 
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There are three chalybeate springs, which, according to 
Dr. ApjohD, contain iron in the relative proportions of 
100, 73, 59. There are also sulphur springs : we have, 
however, no evidence as regards their stability or con- 
stancy. The last analyses proved the presence of lithium 
in the sulphur springs, and manganese in the iron. 

Dr. Westropp possesses a considerable amount of infor- 
mation upon the general composition of these waters 
which has not been published ; but, unfortunately, they 
cannot be procured in commerce, as they are not 
bottled. Here we have one of the many thousands of 
industrial resources of Ireland, which, from some cause or 
other, remain dormant. If even a second-rate mineral 
spring ia discovered in Germany, a company is imme- 
diately started for its development — sometimes with 
English and French capital. The Irish springs remain 
without an attempt being made for their commercial 
introduction. We have no doubt that at Lisdoonvarna 
we have a district that will prove as rich and fertile in 
mineral springs as Harrogate itself. There are also said 
to be springs at Lucan of great purity and value. Dr. 
Reynolds has lately analysed one of them, which esta- 
blished it as a powerful alkaline sulphur spring. The 
same remarks apply to this water, and as, from in- 
quiries, there is very little probability of seeing these 
waters in the hands of the consumer, we are compelled to 
pass over them without giving analyses. With every 
wish to give encouragement to native products, our 
work does not deal with watering resorts, however desir- 
able they may be. If we have, however, drawn attention 
to the want of energy existing in connection therewith, 
we have not thrown away tne space devoted to Lisdoon- 
varna and Lucan. 






CHAPTER XVI. 

THERAPEUTICS OP SPECIAL WATERS. 

Springs containing iodides and bromides have naturally 
attracted attention, but these substances have been found 
only in such minute quantities that we may well hesitate to 
ascribe to them the effects of drinking the waters. Moreover, 
they do not occur alone, but are always associated with a 
large amount of chloride of sodium, to which many of the 
effects are obviously due. The old name of salt waters, 
or brines, is, therefore, still an appropriate designation. 
Some waters containing a little salt- have been already 
considered in the account of table waters ; others, where 
the quantity is larger but associated with sulphates, are 
classed with purgative waters. There remain the salt 
waters with their minute quantities of iodides and 
bromides. The strongest of these waters in full doses do 
not enable us to administer to an adult more than about 
half-a-grain of bromides or a quarter of iodides daily ; 
and as we must give at the same time large doses of 
chloride of sodium, which possesses marked physiological 
properties, it is but natural to ascribe to it much of the 
therapeutical effect of the remedy. 
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As soon as salt, in moderate doses, is introduced into 
the stomach it increases secretion, and soon after stimu- 
lates more rapid absorption, thus producing thirst. Large 
doses are emetic, and, unless vomiting take place speedily, 
will pass off by purgation ; but the influence of small and 
moderate doses on the bowels is indirect. In small quan- 
tities salt plays an important part in the solution of 
albumen and starch, whence partly its repute as a diges- 
tive. Then it is necessary as a constituent of the blood ; 
and as it is continually being employed in secretion and 
tissue metamorphosis, it must be supplied afresh, or the 
store previously laid up drawn upon. Further, urea is so 
constantly accompanied by a relative proportion of salt 
that the one has been proposed as a measure of the other. 
The excretion of urea is increased in proportion to the 
increase of salt supplied to the blood, the elimination 
of the chloride being also proportionately increased. This 
increase of urea, however, is not detected at first, but 
begins later than the salt, which is often nearly all 
removed before the urea has reached its maximum. 
Although salt stimulates tissue changes, it does not ap- 
pear to cause emaciation, but rather to improve nutrition, 
unless administered in such quantities as to derange diges- 
tion and cause purgation. The effect in the prima vice, as 
we have already seen, is to assist digestion and so promote 
appetite or increased nutrition. 

From what has preceded it will be seen that salt is a 
most important agent for its effects in the alimentary 
canal, as well as in the blood and tissues ; but when ad- 
ministered in mineral waters, we have to remember certain 
modifying influences. These are — the strength of the 
water, the temperature at which it is taken, the carbonic 
acid and other ingredients. These points have been dis- 
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cussed in regard to waters in general, and the application 
of the principles laid down will be readily seen. 

It is in diseases of the chylopoietic system that salt 
waters are most in repute, but they are also highly 
esteemed by some in gout, scrofula, and other conditions. 
We are, indeed, entertained by guide-books with tales of 
fibroids being absorbed, and greater wonders still, under 
the influence of some of these waters. Well would it be 
for the public if they would only listen to the voice of 
rational medicine instead of giving credence to the fables 
of the ignorant. We have now only to particularise a few 
salt waters. 

Kreuznach enjoys a high reputation in scrofula, and 
some have supposed that the iodine it contains may exer- 
cise a beneficial effect in this diathesis. On reference to 
the analysis it will be seen how small is the quantity of 
this metalloid — only 0'019 of a grain in half-a-pint. 
Chloride of calcium, which has been much esteemed in 
scrofula, is present in appreciable proportion (see p. 186) 
— over eight grains per half-pint. In adults the dose of 
the water to begin with is 4 ozs., gradually increased to 
20 or even 30 ozs. We attribute much of the effect of 
Kreuznach to the systematic use made of the baths, to 
which is pretty constantly added the mother-lye — " a 
clear, yellowish-brown, oily liquid " (a)— which forms 
the residuum after the crystallisation of the common 
salt. Such brine and lye baths might, no doubt, be well 
carried out at Droitwich, and other places where brine 
wells exist. 

Luhatschowitz cannot be regarded as merely a salt 
water, for it contains about as much carbonate as chloride 

(a) "Mineral Waters of Kreuznach." By Edward Stabel, M.D. 
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of sodium (see p. 187), and is, therefore, a powerful 
alkaline water, in which we have also to reckon on the 
effects of the salt. 

Teplits is scarcely for drinking. We regard it rather 
as a typical bathing spa, of the kind often called indif- 
ferent, and attribute its value in rheumatism, gout, and 
other diseases to the thermal baths which are systema- 
tically employed. The water is above 100 deg. Fahr., 
and the effects of well-regulated warm baths are to be 
obtained wherever the springs have a sufficient tempera- 
ture, and are judiciously used. The water is also feebly 
alkaline. (See analysis, p. 188.) 

Woodhall claims to be the strongest iodised spa. We 
have seen how small a quantity of iodine it contains — 
only 0-6160 of a grain in a gallon (p. 189), and that in 
conjunction with more than 1,600 grains of other solids. 
It is recommended in gouty and rheumatic affections of 
long standing. Its very salt, not to say briny, taste is 
much against it. 

Wieslailen is one of the most important thermal salt 
3pas. The waters are drunk as well as used in baths, but 
it is the external use which is most active. In gout and 
gouty indigestion these waters are highly valued. The 
several springs contain from 24 to 30 grains of salt in the 
half-pint ; and the hottest has a temperature of 156 deg. 
Fahr., with only three cubic inches of carbonic acid. 

Kissingen may be advantageously contrasted with 
Wiesbaden, for although the amount of salt is not 
much different in these two, the temperature of Kissin- 
gen is much lower — only 51 deg. Fahr. — and it contains 
seven times as much gas as the hotter spring. It is in 
diseases of the digestive organs that Kissingen is most 
useful, though it is also resorted to for nervous affections. 
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Bourlonne-les-Bains is the French Wiesbaden. The 
waters have a temperature of from 114 to 140 deg. Fahr. 
— quite warm enough for all purposes. 

Wildegg and Durkheim. — The waters of both these 
contain a good deal of lime and little gas. They, conse- 
quently, sit heavy on the stomach, and are not suitable 
for exporting. 

Nauheim. — The springs are so rich in salt that it can 
be profitably obtained for commerce. The temperature is 
83 to 100 deg. Fahr., so that hot brine baths can always 
be had here. There is also a good deal of carbonic acid, 
and some springs are used for drinking. When only 
brine baths are needed it is easier to resort to 

Droitwich, where the brine is many times stronger than 
sea-water. It is only adapted for external use. It is a 
cold spring, but the baths are kept artificially warmed ; 
and Dr. Bainbrigge has found them very successful in 
chronic rheumatism and gout, as well as in other diseases, 
since he has conducted the establishment. 



CHAPTER XVII. 
Artificial Mineral Waters. 

It may now, perhaps, be desirable to say a few 
words upon artificial mineral waters, particularly as 
regards those artificial aerated waters which are used 
medicinally, and are, or are supposed to be, made accord- 
ing to the formula? of the Pharmacopoeia. 

The artificial mineral water trade may be divided into 
three groups : — 

1. Beverages constructed upon original private formula) 
and used as substitutes for wines, beers, &c. 

2. Imitation of mineral springs. 

3. Medicinal waters, the formulas of which are in the 
Pbarmacopceia. 

As regards the first, namely, those that are used for 
beverage?, we have very little to say. We should at once 
state that, as a rule, they are turned out fairly wholesome 
in this country by the respectable manufacturers. The chief 
ones in use in the British Isles are lemonade, ginger beer, 
and ginger ale. The lemonade is made by the best houses 
from citric acid, sugar, flavoured with essential oil of 
lemon, and is strongly aerated with carbonic acid gas. 
Nothing else should go into the preparation sold under 
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that name. The ginger beer is a somewhat similar pre- 
paration, but is probably more wholesome for general 
drinking. It is not, as a rule, made so sweet or so acid 
and besides, contains a little essence of giDger, which ren- 
ders it stomachic. 

These preparations generally contain small quantities 
of alcohol. 

In many of the ginger beers tartaric acid is substituted 
for citric, and capsicums are frequently substituted for 
ginger, not so much as an adulteration as from the fact 
that the heat gives a fanciful idea of strength, and the 
flavour of capsicums is more permanent than ginger. The 
practice is not, however, to be commended. "Ginger 
ale'' is a stronger preparation, generally much more 
highly flavoured with lemon and orange oils, and contain- 
ing larger quantities of capsicum. It was invented to 
satisfy the coarser palate of the public-house drinker, or 
where alcoholic beverages have destroyed the delicate 
perception of the palate. The more refined flavour of 
good-made " lemonade " or ginger-beer produce no sensa- 
tion, and go for nothing with the ardent disciple of 
Bacchus. 

Probably ginger ale fulfils the requirements of a 
certain class of consumers, on the principle that all 
popular things must have their call. This is the 
most that can be said in its favour. The practice of sub- 
stituting tartaric acid for citric is merely a matter of 
economy — it not only goes further being a stronger acid, 
but it is cheaper. Owing to the more insoluble character 
of tartrates, and their more corrosive action as compared 
with citrates, such a practice should be discouraged in a 
beverage which is in constant use. 
There are besides the above-named beverages, a 
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class of compounds containing bodies selected for their 
well-known therapeutic action, and introduced to the 
public under 3ome such fanciful name as life-giver, 
but scientifically turned into Greek. Some of them 
have a German sound, as if they had emanated from 
our Alemanian friends. We have no objection to such 
every-day drinks so that we know the composition, 
at any rate as far as their active ingredients. We refer 
to such ingredients as phosphate of iron, salicylate of 
soda, &c. Some years ago a great outcry was raised 
against artificially prepared aerated waters, lead having 
been discovered in some of them. It was generally found 
in bottled waters of the class of which we have been 
speaking. Most of the large manufacturers adopted 
electro-plated cylinders, gutta-percha pipes, with numerous 
other devices to avoid this impurity. But both the analysts 
and public seemed to be oblivious to the fact that the 
citric acid of that day was largely contaminated with lead, 
as the acid was crystallised in leaden pans. This practice 
should be discarded by every manufacturer who respects 
his position. We have examined many samples, and are 
quite certain that the most respectable manufacturers send 
out their mineral waters free from such a contamination. 

The second class of artificial waters are those in which 
an attempt is made to imitate the natural springs. When 
we consider mineral waters from a medical aspect we 
cannot too stroDgly condemn such an attempt. Our 
opinion has been throughout this work pretty broadly 
expressed. There are two very good reasons why mineral 
waters cannot be copied artificially. The ultimate analy- 
tical result does not represent the actual grouping of the 
elements as they originally existed in the water ; at the best 
it is tut a scientific, or theoretical grouping, which in a 
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few of the elements may be very wide of the mark. Under 
these circumstances the analysis, is only an approximation. 
This does not, however, deteriorate from the value of a re- 
liable analysis for the purposes of general classification and 
knowledge of the waters' position amongst its congeners, 
he analysis of a mineral water means a study, our intimate 
knowledge of which increases with each examination. 
On the most modest computation it should be at 
least yearly. How is an artificial mineral- water maker 
able to follow this study, or is he likely to do so ? Let us 
take a look at some of Fresenius and Bunsen's analyses 
performed on large quantities of the waters and on the spot 
to realise the absurdity of such an idea. 

How much more likely that the imitation of mineral 
springs will degenerate into preparations which go by the 
same name but have not the slightest connection in com- 
position. The Seidlitz water — an aperient water entirely 
inorganic, or mineral in its origin — owes its activity to 
sulphates of magnesia and soda, with an antacid reaction 
due to alkaline earths, iron, and many other ingredients. 
The "seidlitz" powders consist of tartrate of soda and 
potash. 

The Seltzer spring consists of at least seventeen com- 
pound bodies, is a mild saline of a complicated nature, 
and chiefly consisting of sodium carbonate, magnesium 
chloride, and magnesium carbonate. It is generally repre- 
sented by a beverage made with salt and aerated water. 
Sometimes Epsom salts are substituted for the common 
salt. To such results would all come if the public had 
sufficient confidence in artificial mineral waters to induce 
a demand. Let us hope that we shall never arrive at 
such a stage ; rather let us not use them at all, than fo3ter 
a trade whioh could never be conscientiously carried out. 
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The third class of mineral aerated waters constitute an 
important number of pharmacopoeial remedies, and the 
first of them is perhaps the most important. 

L'quor Lithia: Efferverscens (Lithia Water). 

This preparation should be made, according to the 
Pharmacopoeia, by dissolving five grains of carbonate 
of lithia in the half-pint of water, using carbonic acid 
gas at a pressure of seven atmospheres (about 105° to 
the square inch). Now, although this pressure may be 
rather superfluous, it is evident that the amount of lithium 
should be present in the water. We are sorry to say that, 
from our examination of the lithium waters in commerce 
that they are sadly deficient in this respect ; in fact, in 
one case no lithium whatever was present. As the lithium 
salts are now comparatively cheap, owing to the large 
finds of lepidolite and petalite, there is no excuse for this 
fraud. A curious observation made is the fact that lithium 
i3 often introduced into lithia waters by employing the 
chloride of that base — in other words, that it is a chloride 
of lithium plus aerated water. Now, as carbonate of 
lithium is soluble in water itself to the extent of three or 
four grains per ounce without the intervention of carbonic 
acid, this is passing strange. It probably crept in from 
the use, in the first instance, of lithium of an impure cha- 
racter. Impure carbonate of lithium is largely adulterated 
with calcium carbonate even to the present day. The latter 
is often found as a commercial impurity of the salt, and the 
author also found barium carbonates present in one 
sample. There should be no difficulty presented to the 
intelligent manufacturer in making lithium water accord- 
ing to the Pharmacopoeia, and as it is never used except 
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in failing health, we should particularly recommend this 
article to the consideration of the inspectors under the 
Adulteration Act. 

It is probable that the list of medicated aerated waters 
in this direction might with advantage be extended ; thus, 
preparations of benzoate and guaiacate of lithium might 
be ad,ded to the list. 

Liquor Magnesia? Carbonatis (Fluid Magnesia). 

This preparation, although not generally classed as a 
mineral aerated water, will, on a little consideration, be 
seen to be made upon the same lines. It was originally 
introduced to the profession by a well-known physician in 
his day, Sir James Murray, of Dublin. He brought it 
out as a patent, or proprietary medicine, many years ago. 
After gaining great popularity under the name of fluid 
magnesia, its celebrity rather declined, owing to the fact 
that it deposited crystals of magnesium carbonate. The 
original preparation was made by suspending carbonate of 
magnesia in water in a tub, or suitable vessel, and passing 
carbonic acid gas through it until it dissolved. The solution 
was then allowed to settle, and the clear supernatant fluid 
poured, or drawn off for use. As thus made, it contained 
a very little excess of gas, and therefore soon deposited the 
crystals of magnesium carbonate. Sir James Murray, many 
years after its first introduction, patented a fresh process, 
by which, after pouring off the bright fluid, it was re- 
aerated under considerable pressure. This seems to be 
the process of the Pharmacopoeia. In that book we are 
directed to make a moist carbonate of magnesium by pre- 
cipitating Epsom salts with carbonate of soda, and then 
to pass an excess of carbonic acid gas through it for 24 
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hours. The resulting fluid is directed to be filtered, and 
then re-charged with gas. It will be seen that such a 
process amounts to the production of an aerated water, and 
is, in fact, Sir James Murray's patented re-carbonated 
process. 

As the fluid magnesia 13 in the hands of two or three 
manufacturers of acknowledged celebrity, we generally get 
the right thing. It might be more strongly aerated, 
however. It should contain 13 grains to the fluid ounce. 
The strength could be reduced to 10 grains with advan- 
tage, and would make a more permanent preparation. 

Liquor Potassce Effervescent (Kali Water.) 

A valuable water, containing, according to the Pharma- 
c opoeia, 30 grains to the pint of bicarbonate of potassium. 
Although so easily made, it has been found very varying 
in quality. Kali water is not much used, and is probably 
made carelessly by the manufacturer. As it is one of the 
most active of the antacid waters, it should be of a uniform 
strength. We never recollect having examined, however, 
any kali water that did not contain something near the 
quantity. 

Soda Water. 

Soda, of all the aerated waters, is the most generally 
coiisumed, and, therefore, may be considered the most im- 
portant. There are certain requirements which must be 
met, and the desire for a well-marked antacid and car- 
bonated drink is hit off in soda water. Soda is perhaps 
naturally selected by the stomach, and probably with ad- 
vantage, as it is the alkali which of all others is least likely 
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to derange the animal system. The large amount of that 
substance in the human body, which may be roughly cal- 
culated at 05 per cent, of all the fluid constituents, could 
not be much influenced even by the constant use of soda 
water. 

Liquor Soda; Effervescent, the soda water of the Pharma- 
copoeia, is rather a strong preparation, containing 30 grains 
to the pint. If we might judge of the results from what 
we find in commerce, it is considered too strong, for in 
no case could you get anything approaching this strength. 
Instead of 30 grains we find the most erratic confusion 
upon the subject of soda water. A few selected analyses 
of samples analysed will illustrate this more aptly than any 

discourse upon our part. 

Grains per 
10 oz., or i pint. 

A. B.P., from a respectable manufacturer 

sendirg it out under that brand ... 13| 

B. No sodium bicarbonate was present in 

this sample, it being aerated water, 
and the solid proceedings from the 
water used (chiefly lime salts) ... 3| 

C. Sulphate of sodium, 10 ; bicarbonate 

of sodium, none ... ... 10 

D. Sulphate of sodium, 5 ; bicarbonate of 

sodium, 4 ... ... ... 9 

E. Bicarbonate of sodium ... ... 5 

The use of sulphate of sodium is peculiar, and although 
such a preparation may be called a " soda water," it is 
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not what is generally accepted as the ordinary effervescent 
preparation which goes under that name. We presume 
that a certain class of diiokers, when they require an 
early morning draught, wish for something more aperient 
than the antacid liq. soda? etfervescens of the Pharma- 
copoeia. In the sample " D " we find the two judiciously 
blended, whilst in " B " it is probable that the water was 
too hard to allow of the use of bicarbonate of soda. 
" E " is a striking example of the uncertainty of strength 
found amongst the commercial preparations. Some 
houses send out as many as five strengths. 

I find the B.P. preparation is like all waters which 
contain a considerable excess of soda, a little "soapy " in 
its taste, and it is just probable that this is one of the 
causes which induce the manufacturer to diverge from 
the recognised standard. 

The general divergence observed in an article which is 
supposed to have a definite preparation, and which is fre- 
quently recommended by the physicians, is disgraceful in 
the extreme, and certainly something should be done to 
regulate the chaos exhibited by this preparation. Every 
manufacturer should definitely state upon the label the 
amount of sodium bicarbonate contained in his prepara- 
tion. 

Carrara Water, 

So named from the springs in the marble district of North 
Italy, is now understood to be a saturated solution of 
carbonate of calcium in aerated water. There is hardly 
any demand for this water, therefore it calls for no re- 
mark. 
The most important point about artificial mineral 
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waters, however, is the quality of the water from which 
they are manufactured. We have no doubt that a large 
manufacturer's important considerations are — first, is 
my water pure ? secondly, is it sufficiently soft to enable 
me to use it with advantage ? This is as it should be ; 
but we have to take into consideration that at the 
present day in almost every unimportant town there is a 
local man who starts to manufacture mineral waters 
because circumstances call for his action, and because 
" it pays," in nine of such cases out of ten, he becomes a 
disseminator of poisonous water — sometimes so bad that 
the flavouring material alone bides a quality which in 
its impure, but simple state would be unbearable. 



CHAPTER XVIII. 

THE MINERAL WATERS OF EUROPE CLASSIFIED AC- 
CORDING TO THEIR CHIEF CHEMICAL AND THERA- 
PEUTICAL ACTION. 



Albroriaticms. — T., temperature ; A., altitude ; Imp., Im- 
ported into British Isles ; Loc, Locality. 



ALKALINE, AND ANTACID WATERS. 
Class 1. 

Bath, England.— T. 116°. Gaseous. 

Buxton, England. — T. 82°. Slightly ferruginous. See 
also Table Waters for new analysis. 

Chateldon, Puy-de-Dome, France. — Very gaseous, and 
chiefly alkaline earthy carbonates. There is an establish- 
ment. Imp. 

Chateauneuf, short distance from Riom, France. — 
Mixed carbonates of potash and soda. Four establish- 
ments. T. 60° to 95°. 
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Condillac, Vaucluse, France. — A very gaseous water, 
chiefly calcic carbonate. Imp. 

Couzan, France. — Very gaseous. Imp. 

Ems. — Kranchen and Kesselbrunnen. See analyses 
(Tichborne), p. 92. Imp. 

Geilnau, Germany. — Mild alkaline water. Imp. 

Giesshdbler, Bohemia. — Imp. 

Lippspringe, Westphalia.— A. 378'. Alkaline earths. 
Imp. 

Medagues, Central France. — A strong water contain- 
ing nearly equal portions of carbonate of calcium and 
carbonate of sodium with chloride of sodium. 

Neuenahr, Rhenish Prussia. — A. 225. Gaseous. Imp. 

Salzbrdnn, Silesia. — A. 1215. Imp. 

Saint Parize. — T. cold. Chiefly consists of calcium 
carbonate and sulphate. 

Schlangenbad, Nassau.— A. 900. Mild alkaline waters, 
gaseous. Said to have a special action upon the skin in 
the form of baths. Contains magnesia. Imp. 

Soden, Nassau. — A. 450. Gaseous and slightly ferru 
ginoue. Soden has a beautiful climate, and is beautifully 
situated. It is extensively reBoited to in tubercular 
diathesis from this reason. Imp. 

Sotjltzmatt, Haut-Rhin. — A. 850. Gaseous. Imp. 

Vals, Desiree. — See analyses (Tichborne), p. 86 ; 
(Oasian, Henry,) p, 86. St. Jean, see analyses (Tich- 
borne), p. 87. Imp. 

Vic le Comte.— T. 60° to 90° Faht. Equal quantity 
of sodium, carbonate and chloride. A strong water. 

Class 2. — Containing Small Quantities of Arsenic. 
Vichy Grand Grille. — See analysis (Tichborne), p. 78. 
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Vichy Hauterive. — See analysis (Tichborne), p. 79. 

Vichy Mesdames „ ,, P- 80. 

Vichy Hopital ,, ,, P- 81. 

Vichy Parc „ „ p. 82. 

All the Vichy Waters contain considerable traces of 
arsenic, are ferruginous, and also contain large quantities 
of the alkaline earths. They are classed under the head 
of Bicarbonatees Sodique by Candelle, and are all im- 
ported. 

Class 3. — Containing Lithium. 

Bilin. — See analyses (Tichborne), p. 89. Imp. 

Vichy Grand Grille. — See Alkaline Waters con- 
taining Arsenic. 

Vals Precieuse. — See analyses (Tichborne), p. 85. 
Imp. 

Wildungen. — A. 300. Earthy character ; ferru- 
ginous Imp. 

ARSENICAL WATERS. 
Class 1. — Arsenic occurring as Arsenic Acid. 

Le Bodlou. — See Chalybeate Waters. 

Codrt St. Etienne. — See analysis (Tichborne), 
p. 107 ; (De Wilde), p. 107. Imp. 

Plombieres, Loc, the station is Aillevilliers, on 
the Chaumont Line, France.— T. 50° to 158° Faht. There 
aie six establishments. Imp. 

Saint-Nectaire, Loc, Iseoire, France. — Numerous 
sources, and four or five establishments. A. 784 metres. 
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These are weak arsenicils with stroDgly alkaline 
characters. 

Vals, Dominiqoe. — See analyses (Tichborne), p. 87 
and p. 88. 

Wiesbaden. — See Chalybeate Water', p. 154. 

Rotat. — See Chalybeate Waters, p. 157. 

Class 2. — Arsenic occurring as Arsenious Acid. 

La Bourboule, Loc, Puy de Dome, France. — A. 
2600. T. ranges from 69 t) 120° Faht. See analyses, 
&c. (Tichborne), p. 10G. 



CHALYBEATE WATERS. 
Class 1. — Strong. 

Alet, a short distance from Carcassonne, in France. — 
Not of much importance. Contains the iron in the 
ferrous condition. Imp. 

Alexanderbad, Bavaria. — A. 1754. 

Alexisbad, Germany. — A very strong water. Three 
sources. 

Altwasser, Silesia.— A. 1255. Two sources'. Caseous, 
and used extensively for baths. 

Auteuil. — An old watering-place in the neighbour- 
hood of Paris used by the bourgeois. Imp. 

Brighton, England.— Cold. 

Booklet, a short distance from Kissingen, in Bavaria. 
— Cold, strong, chaljbeate ; very gaseous. A. 620'. 

Bussang, Vosges, FraEce. — Contains the greater part 
of the iron, as crenate of iron and manganese. Imp. 

Dribdrg, Westphalia.— A. 633'. Establishment. Imp. 
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Dorton, Buckinghamshire. — Very strong ; containing 
96 grains sulphate of iron per gallon. 

Forges- sur-Briis, a short distance from Limours. — 
A cold chalybeate. The establishment contains an 
hospital for children. 

Flitwick, Loc., Ampthill, Beds. — Aperient. 

Gilsland, Cumberland. — Also said to possess a sul- 
phurous water. 

Harrogate. — Chloride of iron spring (Thorp), p. 156. 

Hombcrg. — A. 600. See analyses] (Tichborne), p. 152 
(Liebig) p. 152. Imp. 

Ldxedil, Jura Mountains.— T. 75° to 125°. 

Passt, near Paris. — Four sources. Said to contain 
sulphate of iron. Very strong, and only used internally, 
with caution. When so given the Jwater is allowed to 
stand some time, to deposit the greater part of the iron. 
Imp. 

Ptrmont. — A. 400'. For analyses of the Trinkbrunnen 
(Tichborne) see p. 160. Two sources. Imp. 

Rippoldsad, Baden.— A. 1886. 

Sainte-Marie-du-Cantal, Saint Flour, France. — 
Strong ferrous, and carbonated water. 

Sandrock, Isle of Wight. — Aluminous and gaseous. 
Chiefly used for baths. 

Schwalbach, Xassau. — A. 909. Two waters im- 
ported — Weinbrunnen and Stahlbrunnen. Containing 
manganese, boracic acid, and a trace of sulphuretted 
hydrogen. 

Shelfanger.— See analysis (Tichborne), p. 161. 

Class 2. — Mild. 
Boscombe, Loc, Bournmouth. — Contains 4 gTains iron 
to the gallon. 
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Charlottes brunnen, Silesia. — A. 1437'- 

Cheltenham, England. — Cold. There are several 
sources, which have different names. Thus, one is called 
" Saline Aperient ; '' another "Ioduretted and Sulphu- 
retted Chalybeate," " Ioduretted Saline," " Pure Saline," 
" Ioduretted Magnesium Saline." All gaseous. 

Harrogate Kissingen, Atifield. — See p. 133. 

Hastings, Sussex. 

Kissingen, Bavaria.— (Tichborne), p. 134. A. 600'. 
Imp. 

Kosen, SaxoDy.— T. 65°. 

Le Boulou, Pyrenees, France. — The iron exists in the 
ferrous conditioo, and it contains a large quantity of 
carbonate aDd chloride of sodium. It is arsenical. Four 
sources. T. 59° to 68°. 

Lisdoonvarna, Ireland. — Three iron springs of 
different strengths. See p. 187. 

Meinberg, Germany.— A 634. Six sources. 

Marcols, near Privas, France. — A cold ferrous spring, 
the iron is associated with acid carbonate of sodium. 
Imp. 

Matlock, Derbyshire. — A very mild chalybeate. 

Melksham. — Artificially aerated and bottled. 

Moffat. — Strong chalybeate. 

Orezza. — See Table Waters. 

Podges, on the line from Paris to Never?. — Two estab- 
lishments, which are very celebrated. Contains about 
lj grains of iron to the gallon in the ferrous condition. 
It is blightly laxative. Imp. 

Roisdorf, Stahlquelle and Trinkquelle. — A. 1000 
See analysis (Bischof), p. 151. Imp. 

Kecoaro, Vtnelia. — A. 1465. Imp. 
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Rotat. — A. 1380. Eugenie. See analysis (Candelle), 
p. 158. 

St. Mark. — See analysis (Tichborne), p. 159. Inr. 

Saint Alban, near RoanDe, France. — T. 17°. 

Schwalheim. — See Table Waters. 

Spa.— A. 1030'. Sue analysis (Tichborne), p. 153. 
Imp. 

Tunbridoe, England. — T. cold. 

Wiesbaden. — A. 34G. See analysis (Fiesenius), p. 154 
I Mr. 

IODIDE AND BROMIDE WATERS. 

Aixla-Chapelle.— See Sulphur Water?. 

Arnstadt, Loc, ten miles from Erfurt, in Germany. — 
A. 92G. A bromine water. 

Brides.— See Mild Purgative Waters. 

Bodrbonne-les-Bains contains iodine, casium, and 
rubidium. 

Cheltenham.— See Chalybeate Waters, Class 2. 

Hall, Austria. — A. 1700. Imp. 

Krankenheil, Bavaria.— A. 2467.' Imp. 

Kreuznach, Germany. — A. 285. See analysis 
(Lowig), p. 184. Imp. 

Ldhatschowitz, Vinerzbrunnen, Moravia. — A 1700. 
See analysis (Ferst'), p. 185. 

Purton, Wiltshire. — Contains both iodine and bro- 
mine. Aperient and gaseous. Bottled. 

Saxon, Switzerland.— A. 1000. T. 80°. Imp. 

Teflitz.— See analysis (Seegen), p. 186. A. 648 
Imp. 

Wiesbaden.— See Chalybeate Waterp. 
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Wildegg, Switzerland. — Almost uised entirely for 
exporting, Very strong water, slightly ferruginous", 
inclined to produce iodism, but very active. 

Woodhall, England.— See analysis, p. 187. 



SPECIAL WATERS. 

Harrogate— Alum Well. (Davis), p. 171. 

Reichenhall— A. 1407. T. 54° to 64°. Used for 
baths. Contains a large quantity of chloride of sodium 
and ammonium with bromine. 

Tchitli, Tuikey. — A strong caibonate of soda spring. 
Imp. 

Wiesbaden. — See analyses (Fresenius) p. 154. 



LITHIA WATERS. 

Kissingen, Bavaiia. — See Chalybeate Waters. 

Brixton. — Contains a trace of lithium. See Table 
Waters, Class 3. 

Frenzenbad. — See Purgative Waters. 

Although lithia is very generally diffused, there are not 
many waters that warrant us in classifying them under 
the head of lithia waters. 

See under the held of Alkaline Waters, Bili>j, Vichy, 
Grand Grille, Vals Preciedse, Wildungen, alsj 

Baden-Baden. — See analysis, p. 139 

Brixton . — Table Waters, Class 3. 

Franienbad. — See Purgative Water. 

Kissingen, Bavaria. 

Weilbach, Nassau. — Weak sulphur. Imp. 
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PURGATIVES. 

Clais 1. — Strong, containing Sulphates of Magnesia and 
Sodium, with slight Alkaline reactions. 

jEscclat Bitter Water. — See analysis (Tichborne), 
p. 49. Imp. 

Friedrichshall. — A. 920'. See analyses (Liebig), 
p. 33, (Tichborne), p. 33. Ilir. 

Hunyadi Janos, Buda. — See analysis (Tichborne), 
p. 37. Imp, 

Mattoni's Royal Hungarian Water. — See analysis 
(Tichborne), p. 50. Imp. 

Pcxlna. — See analysis (Tichborne), p. 35. Imp. 

Rakocza, Buda, Ofen. — See analysis (Tichborne), 
p. 36. Imp. 

Seidlitz Water. — See analysis (Steinman), p. 45. 
Imp. 

Saidschutz Water. — See analysis (Berzelius), p. 45. 
Imp. 

Class 2. — Strong Purgative Waters, containing no Sulphate 
of Magnesium. 

Marienbad-Ferdinandsbrunnen. — See analysis 
(Tichborne), p. 39. Imp. 

Marienbad-Kreczbrunnen. — See analysis (Tich- 
borne), p. 40. Imp. 

Porretta, Uampagno, Italy. — Sulphurous. T., p. 86. 

Salins de Jora, on the Pari3 and Lyons Railway.— 
T. 62°. Very strong purgative. 

Sub-section 2. — Mild Purgative Waters containing no 
Sulphate of Magnesium. 

Pfeffers.— In use since 1038. T. 99°. 



PURGATIVE WATERS. 215 

Glass 3.— Purgatives with strongly-marked Allaline re- 
actions. 

Carlsbad-Sprudel. — See analysis (Tichborne), p. 42. 
Imp. 

Carlsbad-Schlossbrunnen. — See analysis (Tich- 
borne), p. 42. Imp. 

Cusset, France. — Five sources. 

Frenzensbad. — A. 1500. Contains traces of iron and 
lithia. Imp. 

Ischia. — There are several waters on this island, and a 
fine establishment at Casamissiola. The Aqua di Bagno 
Fresco is an alkaline water used by the ladies for render- 
ing the skin white and soft. T. 160° 

Kingswood, Gloucestershire. — A bitter water, and 
gaseous. 

Class 4. — Purgative Waters, Strong, with Alkaline Earths. 

Birmensdorf. — See analyses (Tichborne), p. 46, 
(Bolley), p. 47. Imp. 

Chatelguyon, near Kiom. — Ferruginous. 

Filet, Yorkshire. — A saline aperient, with sulphate of 
magnesia and calcium salts. 

Hail-Weston, Loc, Hunts, England. 

Mergentheim, Wurtemburgh. — A. 531. T. 51-64°. 
Contains a trace of bromides. 

Scarborough, England. — Nearly all sulphate of 
sodium. 

Salins-Moutiers, on the line from Paris to Turin. — 
T. 65-70'. A. 200. Contains traces of iodine, iron, and 
arsenic. 
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Class 5. — Mild, with Alkaline Earths. 

Brides, near Moutiera. — T. 60° to 70°. Iron, arsenic, 
and iodine. 

Bristol, England.— T. 74°. 

Cannstadt, on the Neckar. — Contains a great number 
of springs. Slightly ferruginous, contains large quantity 
of chloride of sodium, with small quantities of sodium 
and magnesium sulphates. 

Lamotte, near Grenoble, France. — A. 475 '. M. T. 140° 
at the source, 106° at the establishments. One of the 
oldest springs in France. 

Leamington, Eagland. — Cold. Two sources. Ferru- 
ginous 

Lucca, Italy. — T. 88 to 123. Important. Five or six 
establishments, one of which is reserved for the poor 
gratuitously. Slightly ferruginous, and contains iron and 
bromine. 

Miers, France.— Classed by Ingram ami Royle as a 
sulphurous water, but given as a purgative water by Can- 
del!e, and stated to contain 180 grains of sulphate of 
soda. Imp. 

Nauheim, near Frankfort. — Chiefly chloride of sodium, 
but an active purgative. 

SALINE WATERS. 

Without Alkaline or Magnesium Sulphites. 

Airthrey, Loc, Bridge of Allan. — Contains sulphate 
of calcium. 

Achselmannstein, Bavaria. - A. 1407. Very slightly 
chalybeate. 
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Ashby-dela-Zodch. — Used only for baths. 

Clifton, Loc , Gloucestershire. — T. 74. Used by pul- 
monary patients, because the climate is mild. 

Moerleithen, Peeblesshire. 

Mondorf, Luxemberg.— A. 2278. T. 77. Gaseous, 
and contains small quantities of bromine and arsenic. 



SULPHUR WATERS. 

Class 1. — Strong, with wdlrnirked Purgative Actio 

Abano, Lombaidy. — Contains chloride and sulphate o 
sodium. Used for mud baths. T. 181. 

Acqui, Lombardy. — Similar to the above, and used en- 
tirely for mud baths. T. 124. 

Allevabd, Loc, near Grenoble Station, Goncelin. — 
Sulphide of calcium, and contains sulphites of soda and 
magnesium ; also a small quantity of iodides. A. 475 M. 
Aix-les Bains, Savoie.— Two sources. T. 116°. Con- 
tains both soda and magnesium sulphates. Iu the 
analyses examined there are no sulphides marked. 

Aix-la-Chapelle — See analyses (Tichborae), p. 173, 
Liebig, p. 173. 

Ax (Ariege), France. —The enormous number of fifty- 
three sources are enumerated in this district. T. 60° to 
90°. The sulphide of sodium is given in the three 
principal sources, as fallows : — Bainfort, - 0014 ; Les 
Canon, - 0021 ; Viguerie, -002 per cent. 

Bareges. — See analyses (Tichborne), p. 175. Long- 
champ, p. 175. 

Bagneres-de-Luchon, France. — This village is de- 
scribed as being most beautifully situated, and the arrange- 

p 
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ments are said to be perfect. There are a great number 
of sulphur waters of every kind. In fact, it is stated that 
the whole gamut of sulphur waters may be found here. 
The general character is strongly alkaline. A. 2000'°. 
Imp. 

Berka, Saxe-Weiraar.— Strong, and very gaseous. 

Challes, Loc, between Aix and Chambory. — Very 
impotent waters. T. 60. A. 100. Establishments. Said 
to be one of the most permanent of the sulphur waters. 
Sulphur exists as sulphide of sodium ; and also contains 
iodide of potassium. Imp. 

Castellamare di Stabia, near Naples. — Some of these 
sulphur waters are ferruginous. 

Croft, Yorkshire. — Strong, and associated with sul- 
phate of magnesium. 

Fonsanches, Loc, short distance from Nimes.— T. 78. 
Chiefly sodium sulphides. 

Harrogate, England. — Old Sulphur Well. See 
analyses (Hofmann and Thorp), p. 169. 

Harrogate, England, Montpellier. — See analyses, p. 
171. 

Marlioz, Loc, about 1,000 metres from Aix.— Three 
sources. They contain traces of iodine and bromine. 

Miers, Gourdon, France. — Strong purgative waters. 

Saint Gervais (Haute-Savoie, entrance of the valley 
of Chamounix). — T. 80S to 100°. Also possesses a ferru- 
ginous water. The sulphur heated. 

Stratford, Victoria. — Aperient. 

Strathpeffer, Scotland. — Analysed by Dr. Thompson. 
Contains both sulphate of sodium and magnesium. 

Schinnach, Switzerland. — One of the strongest in 
Germany. Containing a considerable quantity of sul- 
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phate of magnesium, and is very highly charged with 
sulphurated hydrogen, but no sulphides are shown in the 
analysis published. 



Class 2.— Mild, chiefly associated with Alkaline Earths. 

Audinac, Saint Giron?, France.— T. 60°. Some of 
these waters are ferruginous. 
Askerne, Yorkshire. — Chiefly lime and magnesia. 
Bagneres de Bigorre, Hautes Pyrenees.— A. 517 
M. One source only is found of this water. There is a. 
well-conducted establishment. Contains chiefly sulphide 
with sulphate of calcium. Stated to be slightly ferru- 
ginous and arsenical. Imp. 

Bagnols, Loc, District of Mende.— Alkaline. T. 72° 
to 93°. A. 850 M. 

Bonnes. — See analysis (Attfield), p. 176. 

Carratraca, Loc, near Malaga, Spain. — Mild sulphur 
water. Used locally as a specific for syphilis. 

Cauterets, Loc, Hautes Pyrenees. — A. 932 M. 
Numerous sources', all thermal springs, each having 
separate establishments. Slightly ferruginous, and cor- 
sisting largely of silicates ; contains chiefly chloride and 
sulphate of sodium. 

Dinsdale, Loc, Northamptonshire. — Associated with 
calcic sulphates. 

Eaux-Chaudes, near Pau. — T. Minvielle 77° to Le 
Key 95°. Six sources. Contains traces of iodine. 

Enghien, Loc, short distance from Paris. — Very 
strong in free sulphuretted hydrogen, but containing 
no sulphides. 

Fumades, Fiance. — A cold calcic sulphide water. 



220 TABLE WATERS. 

Greoulx, a short distance from Digue. — Chiefly 
chloride of sodium and sulphide of calcium. T. 65° 
to 95°. 

La Preste, Loc, near Amelie, France. — A weak 
sulphate of soda water. T. 10u c to 112°- 

Labafsere, Hautes Pyrenees. — A. 1800. T. 54° to 
57°- Containing traces of iodine. 

Le Vernet, Loc, some distance from Prades. — T. 90° 
to 112°. Two establishments. 

Lisdoos varna.— See p. 187. 

Moffat, England. — According to the analysis, this 
water contains nothing but the gases and chloride of 
sodium. This can hardly be correct. Numerous sources. 

Moliot, Loc, near Pradee, France.— T. 70° to 98°. 
Rather energetic action for mild waters. The highest in 
sulphide is about 2'8 grains per gallon. 

Mostmirail Valqueyras, Vaucluse, France. — The 
active ingredient in this water is sulphide of calcium, 
28 grains per gallon. There are also chalybeate and 
purgative waters here. 

JTeundorff, Hesse, Germany. — Mild sulphide of 
calcium water. Three source?. 

Pohetta. — A purgative waler. 

TABLE WATERS. 
Class 1. — Strongly marked Alkaline reaction, with Salines. 

Apollinaris. — See analyses (Tichborne), p. 120 ; 
(Wanklyn), p. 121. A. 225. Imp. 

Birresborn. — A. 1100. See analysis (Fresenius) 
p. 131. Imp. 

Gastein, Tyrol Aire'.— A. 3200. 
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Gerolstein. — A. 1200. See analysis (Tichborne), 
p. 127. Imp. 

Niederbron.v, near Haguenau. — T. 62°. 
Pougues.— See Mild Chalybeate Waters. 

Class 2. — Salines, with mild Alkaline reactions. 

Adelheidsquelle.— See analysis (Pettenkofer), p. 125. 
Imp. 

Aix-en-Provence. — Celebrated since the time of 
the Romans. Thermal establishments. T., source 
Sextus, 93° ; Baret, 70°. Imp. 

Fachingeu, Nassau. — A. 337. Very faintly chaly- 
beate. Imp. 

Harzer Water. — See analysis (Tichborne), p. 119. 
Contains trace of lithium. Imp. 

Seltzer. — See analyses (Tichborne), p. 113 ; Kastner, 
p. 114. Imp. 

Vals Dominiqof. — See p. 88. Imp. 

Weilbach., between Mayence and Frankfort. — Estab- 
lishments for baths in the garden. Salines, alkaline and 
alkaline earthy carbonates are nearly equally divided in 
this water. Imp. 

Class 3. — Salines, associated with Alkaline Earths. 

Bellthal. — See analysis (Tichborne), p. 128. A. 400'. 
Imp. 

Buxton. — T. 815°. A new analysis of this water has 
just been published by J. C. Thresh. It gives in the 
gallon a total of 27 '32 grains, 20 grains of which are 
bicaibonates of calcium and magnesium, and it contains 
31 grains of chloride of sodium, small quantities of iron, 
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manganese, barium, potassium (0-62), Bulphate of sodium 
(0 84), traces of lithium, phosphoric acid, &c. The Rases 
are nitrogen and carbonic acid gas. 

Baden-Baden. — See analysis (Bunsen), p. 139. 

Malvern, Worcester.— Said to be a beautifully pure 
water, type of a water which is sometimes called 
indifferent. 

Bosbach.— See analysis (Wanklyn), p. 136. 

Schwalheim. — iiee analyses (Tichboine), p. 141. 

Saint Galmier. — See analysis (Tichborne), p. 135. 

Tainus.— A. 390. See analysis (Taylor), p. 118. 

Wilhelm's- Quelle.— See analyses (Freecnius, and 
othen), p. 129. 

Class 4. — Chalybeate. 

Bilin. — See Alkaline Waters. 

Harrogate Kissingen. — See analysis (Attfield), 
p. 132. 

Orezza. — A. 1730'. See analysis (Poggiale), p. 138. 

Pougces, on the line from Pari3 to Nevers. — Two 
establishments, very celebrated. Contains about l£ 
grains per gallon of lerious carbonate. 



CHAPTER XIX. 

The Chief Thermal Springs which are used for Baths 
arranged according to their Temperature. 



Although these temperatures are of little use when 
considering the internal administration of the waters, the 
indications are of value when considering the use of the 
waters in the bath. The gaseous contents — another im- 
portant point, from this point of view — have been given 
in their proper place. 





Degrees Fahr. 


Borcelle 


... 171 


Carlsbad 


... 162 


Wiesbaden 


... 160 


Plombieres 


... 159 


Ischia 


... 158 


Baden-Baden 


... 155 


Bagneres de Luchon (sulphur) 


... 154 


Ofen 


... 141 


Borcette (sulphui) 


... 140 


Verney - 


... 137 
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Degrees Falir. 


Aix-la-Chapelle (sulphur) 


... 131 


Cautereta 


(sulphur) ... 


... 131 


Leuk ... 




... 124 


Bath ... 




... 120 


Teplitz ... 


... 


... 120 


GasteiD... 




... 118 


Aix-les-Bains (-sulphur) 


... 116 


Ems 


... 


... 116 


Lucca . . . 




... 116 


Baiegea (s 


ulphui) 


... Ill 


Lippik ... 


... 


... Ill 


Vichy . . . 




... 106 


Neuenahr 




... 102 


Pfafferx... 




... 100 


Wildbad 




... 98 


Mondorf 




... 77 


Achselmannstein 


... 61 
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Aix La Chapelle, 172 ; baths of the Romans, 172 ; source 
de l'Empereur, analysis (Tichborne), 173 ; gases of, 173 ; 
therapeutics, 182 
Aix-en-Provence, 221 
Alet, 209 
Alexanderbad, 209 
Alkaline waters, chemistry of 75 
Allevard, therapeutics, 185, 217 
Altwasser, 209 
Arnstadt, 212 
Apollinaris, analysis (Tichborne), 120 ; (Wanklyn), 121 ; 

therapeutics, 145 
Aqui, 217 
Audinac, 219 
Auteuil, 209 
Arsenical waters, 104 

Artificial mineral waters, 196 ; classification of beverages, 
196 ; imitation of natural springs, 198 ; as pbarmaco- 
poeian remedies, 200 ; disseminators of poisonous waters, 
205 
Ashby de la Zouch, 217 
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Askerne, 219 

Ax (Ariege), 217 

Bades-Badf.x, 138 ; analysis (Bunsen), 139 ; Bunsen's 
method of estimating the arsenic, 110; therapeutics of, 
149 

Bagnols, 219 

Bagneres de Bigorre, 219 

Bagnere de Luchon, therapeutics, 183, 217 

Bareges, importance of the water, but miserable appearance 
of the district, 171; analysis (Tichborne), 175 : Long- 
champ ; therapeutics, 182 

Bath, 206 

Bellthal analysis (Tichborne), 128 ; therapeutics, 146 

Berka, 218 

Bertrecb, therapeutics, 74 

Beulah, therapeutics, 62 

Bilin, analysis, 87 ; presence of lithia iD, 90 

Birmensdorf, analysis (Tichborne), 46 ; (Bolley), 47 ; thera- 
peutics; 62 

Birresborn, analysis (Fresenius), 131 ; therapeutics of, 149 

Bussang, 209 

Bocklet, 209 

Bonnes, 176 ; analysis (Tichborne), 177 ; therapeutics, 183 

Bonnes, Carratraca, 219 

Bourbonne les Bains, therapeutics, 183, 212 

Boscombe, 210 

Buxton, 206 ; analysis, 221 

Brides, 212, 216 

Brighton, 209 

Bristol, 216 

Brixton, 213 

Caxnstadt, 216 

Cau terete, 219 ; therapeutics, 183 
Carara water, 204 

Carlsbad, 40 : therapeutics of, 65 ; discovery of lithia therein, 
41 ; Sprudel, analysis (Tichborne), 42 ; Schlossbrunnen, 43 
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(Jastellamare de Stabia, 22, 218 
Challes, 218 

Changes produced by time in mineral waters, 9 
Charlotten-Brunnen, 211 
Chateldon, 206 
Chateauneuf, 206 
Chatelguyon, 215 

Chemical classification of the European waters — 
alkaline and antacid waters, class 1, 206 

— alkaline waters, class 2, continued, arsenic, 207 

— alkaline waters, class 3, lithia, 208 

— arsenical waters, class 1, arsenic, 208 

— ,, Class 2, arsenious, 209 

— chalybeate waters, class 1, strong, 209 

— chalybeate waters, class 2, mild, 210 

— iodine and bromine waters, 212 

— lithia waters, 213 

— purgative, class 1, strong, containing sulphates of 

magnesia and soda, 214 

— purgative waters, class 2, containing no mag- 

nesian sulphate, 214 

— purgative waters, class 3, marked alkaline, 215 

— purgative waters, class 4, strong, with alkaline 

earths, 215 

— purgative waters, class 5, with alkaline earth, 216 
. — saline waters, with alkaline and magnesian sul- 
phates, 216 

— sulphur waters, class 1, with well marked purga- 

tive action, 217 

— sulphur waters, mild chiefly, with alkaline earths, 

219 

— table waters, class 1, strongly marked alkaline, 

220 

— table waters, class 2, saline and mild alkaline. 

221 

— table waters, class 3, salines, associated with 

earths, 221 

— table waters, class 4, chalybeate, 222 
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Cheltenham, therapeutics of, 63, 211 

Chemical classification of mineral waters, 9 

Chemical classification of the mineral waters generally, 206 

Chemistry of sulphur waters, 16S 

Clifton, 217 

Condillac, 207 

Contrexeville, therapeutics of, 14S 

Court St. Etienne, analysis (De Wilde), 107; (Tichborne), 107 

Couzan, 207 

Croft, 218 

Cusset, 215 

Diet adopted at Carlsbad, 67 

Dinsdale, 219 

Dorton, 210 

Droitwich, 195 

Driburg, 209 

Durkheim, 195 

Eaux Chaudes, 219 

Elster, therapeutics, 74 

Ems — Analysis of Kranchen source (Fresenius), 91 

(Kesselbrunnen), 91 
Eaghien, 219 

Fachingen, 221 

Filey, 215 

Flitwick, 210 

Fonsanches, 218 

Forges sur Briis, 210 

Franzensbad, therapeutics, 73, 213 

Friedrichshall, 31 ; SirH. Thompson's remarks thereon, 32 ; 

Liebig's analysis, 33 ; analysis (Tichborne), 33 ; as a 

bromine water, 33 ; therapeutics of, 57 
Fured, therapeutics, 71 
Fumades, 219 

Gajsteik, 200 
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Geilnau, 207 

Gerolstein, 125 ; analysis (Tichborne), 127 ; therapeutics, 

146 
Giesshiibler, 207 
Gilsland, 210 

Glauber salt waters, therapeutics of, 63 
Greoulx, 220 

Hailweston, 215 ' 

Hall, 212 

Harrogate, alum well, 171 

Harrogate, chloride of iron spring, 155 ; a unique spring, 

155 ; Thorp's analysis, 156 ; therapeutics, 167 
Harrogate Kissingen used as a table water, 132 ; chalybeate 

character, 133 ; analysis (Attfield), 133 ; therapeutics of, 

147 
Harrogate Montpellier, 171 ; Thorp's analysis 
Harrogateold sulphur well, Hofraaun's analysis, 170 ; Thorp's 

analysis, 170 ; therapeutics, ISO 
Harzer water, analysis (Tichborne), 119 ; therapeutics, 144 
Hastings, 211 

Haut Pyrenees, sulphur waters, relative strength of, 176 
flomburg, 151 ; Elizabethbrunuen, analysis (Tichborne), 152 ; 

Liebig's analysis, 122 ; therapeutics, 166 
Home waters, 5 ; Continental waters, 17 
Hunyadi Jaaos, analysis (Tichborne), 37 ; therapeutics, 60 

Invekleithen, 200 

Irish mineral waters, want of commercial development, 190 
Iron as a food, 164 ; assimilated rapidly by chlorotics, 164 
Ischia, 215 

Kali water, 202 

Kissingen, Rakoczy, analysis, 134, 194 
Kingswood, 215 
Kosen, 211 
Krankenheil, 212 

Kreuzuach, analysis of the Elisenquelle spring by Lowig 
186 ; therapeutics, 193 
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Lafassekf, 220 

La Bourboule, analysis (Tichborne), 106, 209 

Lamotte, 216 

La Preste, 220 

Leamington, therapeutics, 74, 216 

Le Boulou, 208 

Le Vernet, 220 

Lippspringe, 207 

Lisdoonvarna, 189 

Lithia water, 200 

Liquor lithia effervescens, 200 

Liq. Boda effervescens, 203 ; analysis of commercial speci- 
mens, 203 

Liq. potassa effervescens, 202 

Lucca, 216 

Lucan, 19U 

Luhatschowitz, analysis of the Vincenzbrunnen spring 
(Tichborne), 187 ; therapeutics. 193 

Luxeuil, 210 

M\lver.v, 222 

Magnesian salts, bitterness of, 115 
— Chloride, not bitter, 115 

Magnesias carbonates, liquor, 201 

Magnesia "fluid," 201 

Mawols, 211 

Marienbad, 38 ; therapeutics, 72 ; Ferdinands-brunnen, 
analysis (Tichborne), 39 ; Kreuz-brunnen, analysis (Tich- 
borne), 40 

Marlioz, 218 

Matlock, 211 

Mattoni's Royal Hungarian water, 60 ; therapeutics, 6 1 

Medagues, 207 

Meinberg, 211 

Melksham, 211 

Mergeutheim, 215 

Meundorff, 200 

Miers, 216, 218 
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Mineral waters, their advantage orer antibilious pills and 

quack medicines, 54 
Moerleithen, 217 
Moffat, 220 
Moligt, 220 
Mondorf, 217 
Montmirail valqueyras, 220 

Nauheim, 216 
Neuenahr, 207 
Niederbronn, 221 

Orezza, 137 ; analysis, 158 ; therapeutics of, 148 

Passy, 210 

Pfeffer3, 214 

Pharmacopoeia, artificial mineral \vater3 of, 200 

Plombieres, 208 

Porretta, 214 

Pouge3, 211 

Pullna, 34 ; analysis (Tichborne), 35 ; therapeutics, 59 

Pure water drinking, action upon the animal economy, 22 

Purgative waters, 31 

Purton, 212 ; therapeutics of, 62 

Pyrmont, 159 ; used in 1556, 159 ; gas grotto, 160 ; a kind 

of intoxication produced by drinking this water, 160 ; 

analysis of Trinkbrunnen (Tichborne), 160 ; therapeutics, 

167, 200 

Eakoozv, Bude Ofen, analysis (Tichborne), 36 

Recoaro, 211 

Reichenhall, 213 

Eippoldsau, 210 

Rohitscb, therapeutics, 74 

Roisdorf, analysis (Bischof), 151 ; properly a chalybeate 

water, 150 ; therapeutics, 166 
Rosbacb, mode of charging with gas, 136 ; analysis 

(Wanklyn), 13G 
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Royat, 157 ; Eugenie analysis (Candelle), 153 ; Trnchot's 
analysis of St. Mark, 159 ; therapeutics, 167 

Saidschutz water, 45 ; therapeutics, 62 

Saint A]ban, 212 

Saint Galmier, source Nouvelle, [analysis (Tichborne), 135 ; 

therapeutics, 147 
Saint Gervais, 218 
Saint Marie <lu Cantal, 210 
Saint Nectaire, 208 
Saint Parize, 207 
Salins du Jura, 214 
Salins Moutiers, 215 
Salzbrunn, 207 
Saxon, 212 

Scarborough, 215 ; therapeutics of, 62 
Schinsznach, 218 
Schlangenbad, 207 
Schwalbach, 210 
Schwalheim, analysis (Tichborne), 141 ; discovery of lithium 

in, 141 ; therapeutics of, 148 
Seidlitz water, 43 ; analysis (Steinman), 45 ; therapeutics, 61 

— powders, 44 
Seltzer water, 111 ; analysis (Tichborne), 113 ; Kastner's 

analysis, 114; bottling of, 115,' t 117 ; therapeutics, 143 
Sandrock, 210 
Shelfanger, 161 ; analysis (Tichborne), 62 ; therapeutics, 167 ; 

210 
Sir James Murray's fluid^magnesia, 201 
Soda water, 202 
Soden, 207 
Soultzmatt, 207 

Spa, analysis (Tichborne), 153 ; therapeutics, 166 
Spa as health resorts supplemented by mineral waters from 

other sources, 55 
Special waters, 186 

Spectroscope applied to the analysis of mineral waters, 10 
Strathpeffer, 218 
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Streatham, therapeutics of, 62 

Stubuga, 74 

Sulphur water, chemistry of, 168 ; relative strength of the 

most important sulphur waters, 169 
Sulphurated waters a better term than "sulphurous," 16 



Table waters, 111 ; therapeutics, 142 

Table waters to have some approximation in composition to 

the mineral constituents of the blood, 19 
Taunus, 117 ; analysis (Taylor), 118; therapeutics, 144 
Thrasp, therapeutics, 73 
Tohitli, 213 

Temperature at which water should be drunk, 24 
Teplitz, analysis, 188 ; therapeutics, 194 ; 212 
Therapeutics of alkaline waters (general], 27 ; (special), 93 

— arsenical waters, 104 

— chalybeate waters (general), 28 ; (special), 

163 
mineral waters (general considerations), 11 

— purgative bitter waters specially consi- 

dered, 52 

— table waters, 29 

— salines, 26 

— the special waters, 191 

— sulphur waters, 178 

— sulphurated waters (general), 28 
Theoretical arrangements of the elements in analysis and 

waters, 10 
Thermal springs arranged according to their temperature, 223 
Tunbridge, 212 

Ukiaoe, therapeutics of, 62 

Vals Precieuse, analysis (Tichborne), 85 ; Desiree, analysis 
(Tichborne), 86 ; Ossian Henry, 86 ; St. Jean, analysis 
(Tichborne), 87 ; Dominique, analysis, 87 (Tichborne), 
83 ; as an arsenical water, 88 

Q 
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Vichy waters, chemistry of, 75; bottling of, &c., 76, 83; 
presence of lithia, 77 ; arsenical, 78 ; Vichy Grand Grille, 
analysis (Tichborne), 78 ; Hopital, analysis (Tichborne*, 
81 ; Pare, analysis (Tichborne), 82 ; Hauterive, 79 ; 
Mesdames, 80 

Vic Le Cumte, 207 

Wanklyn's albuminoid ammonia process applied to the 

analysis of mineral waters, 14 
Welbach, 213 
Wiesbaden, analysis (Fresenius), 154 ; therapeutics, 166, 194 ; 

212 
Wildegg, 213 
Wildungen, 208 
Wilhelm's Quelle, 129 ; antiquity of, 129 ; chalybeate 

character of, 129 ; analysis by Atttield and Fresenius, 

130 ; therapeutics of, 146 
Woodhall, analysis (Frankland), 189 ; therapeutics, 194 ; 

213 
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LIFE ON THE GOLD COAST. Being a full and accurate Description of 
the Inhabitants, their Modes and Habits of Life ; interspersed with 
amusing Anecdotes, Hints to Travellers and others in Western Africa, 
By Surgeon-General Gordon, M.D., C.B,, Hon. Physician to Her 
Maiesty the Queen. Price 2s. 6d. 

ALCOHOL, IN SOME CLINICAL ASPECTS : A Remedy, a Poison. 

By Godwin Timms, M.D., M.R.C.P. Lond., Senior Physician to the 

North London Consumption Hospital. Price Is. 
HUMAN ANATOMY AND PHYSIOLOGY, Illustrated by a Series of 

Movable Atlases of the Human Body, showing the relative position 

of the several parts, by means of Superposed Coloured Plates, from 

the designs of Prof. G. J. Witkowski, M.D. 

* # * A Companion to every work on Anatomy and Physiology. 

Part I. — Neck and Trunk. With Text Descriptive and Explanatory 
of the Pnysiology and Functions of the several parts. By Robert 
Hunter Semple, M.D., F.R.C.P. Lond. Price 7s. 6d. 

Part II. — Throat and Tongue, showing the Mechanism of Voice, 
Speech, and Taste. Text by Lennox Browne, F.R.C.S. Edin., 
Senior Surgeon to the Central London Throat and Ear Hospital. 
Price 78. 6d. 

Part III.— The Female Organs of Generation and Reproduction. 
Text by James Palfrey, M.D., M.R.C.P. Lond., Senior Obstetric 
Physician to, and Lecturer on Obstetrics and the Diseases of Women 
at, the London Hospital. Price 7s. 6d. 

Part IV. — The Eye and the Apparatus of Vision. Text by Henry 
Power, F.R.C.S., Senior Ophthalmic Surgeon to, and Lecturer on 
Ophthalmic Surgery at, St. Bartholomew's Hospital, Senior Surgeon 
to the Royal Westminster Ophthalmic Hospital. Price 7s. 6d. 

Part V. — The Ear and Teeth. The Mechanism of Hearing and of 
Mastication. Text of the Ear by Lennox Browne, F.R.C.S. Edin., 
Senior Surgeon to the Central London Throat and Ear Hospital. Text 
of the Teeth by Henry Sewill, M.R.C.S., formerly Dental Surgeon 
to the West London Hospital. Price 7s. 6d. 

Part VI.— The Brain (Cerebrum, Cerebellum, and Medulla Ob- 
longata) and Skull. Text by T. Stretch Dowse, M.D., F.R.C.P. 
Edin., formerly Medical Superintendent of the Central London Sick 
Asylum. Price 7s. 6d. 

Part VII.— The Male Organs of Generation. Text by D. Campbell 
Black, M.D. Price 7s. 6d. 
%■* .No such simple, reliable, and comprehensive method of learning the 
several parts, positions, and functions of the body has hitherto been attempted ; 
the entire Series being unique, will be most valuable to the Teacher, the Student, 
and to all who wish to become acquainted with the anatomy and physiology of 
the human economy. 



ANATOMICAL AND PHYSIOLOGICAL ATLAS for Schools and 
Science Classes. By D. McAlpine, F.C.S., Lecturer at tlie University 
of Edinburgh. Price 5s. 

ANATOMY OF THE EXTERNAL FORMS OF MAN, designed for the 
use of Artists, Sculptors, &c. By Dr. J. Fau. Used at the Govern- 
ment School of Art, South Kensington. Twenty-nine plates. Folio ; 
price, plain 24s., coloured, 42s. 

ELEMENTARY ARTISTIC ANATOMY OF THE HUMAN BODY. 
From the French of Dr. Fau. Text, translated by Dr. Carter 
Blake, Lecturer on Anatomy at the Westminster Hospital School of 
Medicine. Used at the Government School of Art, South Kensington. 
Price 5s. 

ELEMENTARY ANATOMICAL STUDIES OF THE BONES AND 
MUSCLES, for the Use of Students and Schools, from the Drawings 
of J. Flaxman, R.A. Lately used as a Text-book of Anatomy in the 
Art Schools, South Kensington. 20 plates, with Text, price 2s. 

THE STUDENT'S MANUAL OF ARTISTIC ANATOMY. With 25 
etched plates of the Bones and Surface Muscles of the Human Figure. 
By W. J. Muckley, Principal of the Manchester School of Art. Used 
at the Government School of Art, South Kensington. Price 5s. 6d. 

A HAND-BOOK FOR PAINTERS AND ART STUDENTS, on the Use 
of Colours, Vehicles, &c. By the same Author. Second Edition, 
price 3s. 6d. 

ARTISTIC DRAWING. Third Grade Perspective, comprising Angular 
and Oblique Perspective, Shadows, and Reflections, specially prepared 
for the use of Art Students. By H. J. Dennis, Art Master, Lambeth 
School of Art, Dulwich College, &c. Used at the Government Science 
and Art Schools. Third Edition. Half-bound, price 15s. 

ARTISTIC DRAWING. Second Grade Perspective (Theory and Practice), 
containing 21 block illustrations, 12 well-executei plates on Parallel 
and Angular Perspective, and many Examination Exercises. Used at 
the Government Science and Art Schools. By the same Author. 
Third Edition, price 2s. 6d. 

ASTRONOMY. -THE STARS AND THE EARTH; or Thoughts on 
Time, Space, and Eternity. Revised and enlarged, with Notes by 
R. A. Proctor, B.A., Hon. Sec. to the Royal Astronomical Society. 
Thirteenth thousand, price Is. 

OUR TRIP TO BURMAH, with Notes on the Ethnology, Geography, 
Botany, Habits and Customs of that Country, by Surgeon-General 
Gordon, CB., M.D., Principal Medical Officer, Madras Presidency, 
Physician to H.M. the Queen. Illustrated with numerous Photographs, 
Maps, Coloured Plates and Sketches by native Artists. Price 21s. 

"We lay down this book, impressed with its many beauties, its amusing 
sketcnes and anecdotes, and its usefil and instructive information of that 
comparatively unknown country."— The 'lime*. 

" A wonderful book, full of interest, instruction, and amusement."— Saturday 
Review. 

'■ A beautiful and intelligent book for a present."— Morning Post. 



CONSUMPTION, AS A CONTAGIOUS DISEASE, with Treatment; 
including an Inquiry into the Relative Merits of the Air of Mountains 
and Plains ; to which is prefixed a Translation of Cohnheim's Pamphlet, 
By D. H. Cullimore, M.K.Q.C.P., F.RC.S.I., Physician North- 
West London Hospital, formerly Consulting Physician to the King of 
Burmah ; Surgeon H.M. Indian Army. Price 5s. 

CONSUMPTION : ITS TRUE NATURE AND SUCCESSFUL TREAT- 
MENT, with Appendix of Cases. By Godwin Timms, M.D. Lond., 
M.R.C.P., Senior Physician to the North London Consumption 
Hospital, Consulting Physician to the Western City Dispensary, &c. 
Second Edition, price 10s. 6d. 

CAN WE PROLONG LIFE? An Enquiry into the Causes of Premature 
Old Age and Death. By C. W. De Lacy Evans, M.R.C.S. Price 5s. 

" A good account of the somatic changes which occur with the advance of 
age."— The Lancet. 

" This is a very ingenious and interesting book."— Chemist and Druggist. 

CONSUMPTION. A Re-investigation of its Causes, showiug it to arise 
from an Excessive Action of Atmospheric Oxygen. Its Dietetic, 
Climatic and Therapeutical Treatment. By C. W. De Lacy Evans, 
M.R.C.S. Eng. Price 2s. 6d. 

CONSUMPTION. Tuberculosis from a Sanitary and Pathological Point 
of View. By G. Fleming, F.R.C. V.S., President R.C.V.S. Price Is. 

DEAFMUTISM.— On the Education of Deaf-mutes by Lip Reading and 
Articulation. By Professor Hartmann. Translated by Dr. Patterson 
Cassells. Price 7s. 6d. 
"The instruction of deaf-mutes is here rendered easy."— Athenaum. 
" Contains so much real information that we can honestly recommend it to 
anyone seeking for knowledge." — The Lancet. 

SALT : its History, Distribution, Formation, Uses, &c. By Evan 
Marlett Boddt, F.R.C.S. Price 2s. 6d. 

FOOD : its Varieties, Chemical Composition, Nutritive Value, Comparative 

Digestibility, Physical Functions and Uses, Preparation, Preservation, 

Adulterations, &c. By the late Dr. Lethebt. Second Edition, 

enlarged, price 5s. 

" Dr. Letheby's position and authority on the subject of food is so pre-eminent, 

that a book from his pen is above criticism."— Lancet. 

" Either as a text-book for schools or as a household guide, it is excellently 
adapted." — Public Opinion. 

FIELD GEOLOGY, with a Section on Palaeontology. By W. Hy. 
Penning, F.G.S., of H.M. Geological Survey, and A. J. Jukes- 
Browne, B. A., F.G.S. With woodcuts and coloured map. Second 
Edition, revised and enlarged, price 7s. 6d. 
" Satisfies a want which has long been felt and frequently expressed."— Nature. 
" Others have taught us the principles of the science, but Mr. Penning, as an 
accomplished field-geologist, introduces us to the practice."— The Academy. 

ENGINEERING GEOLOGY. By the same Author. Illustrated with 
coloured map and woodcuts, price 3s. 6d. 
"A full and lucid description of surveying and mapping, the diagnosing of the 
various minerals met with, the value of sites and rocks for engineering opera- 
tions, &c." — Popular Science Review. 



THE H\IR : its Growth, Care, Diseases, and Treatment ; with Historical 

Chapter on Fashions in Hair and Beards from the Assyrian to Modern 

Times. By C. H. Leonard, M. A., M.D. With 116 engravings, price 

7s. 6d. 

" Is entertaining reading, will afford many useful hints to the practitioner, and 

be much appreciated by the public, especially the fashionable portion of it." — 

lancet. 

HAY FEVER : its Causes, Treatment, and Effective Prevention ; Experi- 
mental Researches. By Chas. Harrison Blackley, M.D. Second 
Edition, revised and enlarged, price 10s. b'd. 
"A piece of real honest work, original and instructive, and will well repay 
perusal." — Lancet. 

" The treatise before us is one of the fullest that we are aquainted with on this, 
subject : we recommend it cordially to all who may wish for a practical work on 
this once mysterious disease." — Medical Times. 

A MANUAL OF SANITATION ; or, First Help in Sickness and when 
Wounded. A Pocket Companion for Officers and Privates in the 
Army or Volunteer Forces. By Surgeon-General Gordon, M.D., C.B., 
Hon. Physician to the Queen. Second Edition, price, cloth, 2s. 6d., 
or Cheap Edition, paper wrapper, Is. 

"It is a most useful and practical manual, and, as the instructions are simple 
and reliable, it should bo placed in ihe hands of officers and men alike.''— Medical 
Pms. 

HEALTHY HOMES. By Stanley Haynes, M.D., M.R.C.S., F.R.G.S: 

Price Is. 
NOTE-BOOK OF MATERIA MEDICA AND THERAPEUTICS. By 

R E. Scoresby-.Iackson, M.D., F.R.S. Revised by Angus Mac- 

donald, M.A., F.R.S. Third Edition, price 12s. 6d. 
" A work we can recommend with the utmost confidence."— Students' Journal. 
A KEY TO ORGANIC MATERIA MEDICA. By John Muter, Ph.D., 

M.A., F.C.S., President of the Society of Public Analysts. Third 

Edition, price 12s. 6d. 

HOW TO FEED AN INFANT. With an Appendix on the Common 
Ailments of Infancy, with their Hygienic and Curative Treatment. By 
Benson Baker, M.D. Price Is. 6d. 
1 " Popularly written, and sensible in the highest degree, its widespread perusal 

would help to bring about a more , rational system of bringing up infants."— 

Graphic. 

" Based upon the wide and practical experience of the Author."— Society 
OVERWORK AND PREMATURE MENTAL DECAY: its Treatment 
By C. H. F. Roi'TH, M.D., M.R.C.P. Lond., Senior Physician to the 
Samaritan Hospital for Women and Children. Third Edition price 
2s. 6d. ' 

THE SEWAGE QUESTION : Reports upon the Principal Sewage Farms 

and Works of the Kingdom, with Notes and Chemical Analyses Bv 

the late Dr. Letheby. Price 4s. 6d. * 

"These Eeports will dissipate obscurity, and, by placing the subject in' a 

proper lipht. will enable local authorities and others interested in the matter to 

perceive the actual truths of the question, and to apply them practically '' '" 
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